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TURTOX presents — 


KODACHROME LANTERN SLIDES OF 
FAMOUS MUSEUM EXHIBITS 


RESTORATION OF A COAL AGE SWAMP FOREST 


The following sets of 2 x 2-inch colored lantern slides are original color trenspar- 
encies of the exhibits of the Chicago Natural History Museum (formerly Field Museum 
of Natural History) in Chicago. They are sold exclusively by Turtox. 


Write for detailed description of these outstanding slides, or order any of these 
sets for examination—on approval and without obligation to purchase. 


Set 40MTI Animal Kingdom Survey. Set of 27 Set 46MT2 Fossil Vertebrotes. Set of 37 slides 
ee err ree $26.50 of restorations painted by John Conrad Hansen 
Set 40MT2 Animol Kingdom Survey Set of 8 ek $36.25 
slides ... atic me Set 46MT3 Fossil Invertebrates. Set of 11 slides 
Set 44MTI North American Freshwater Fishes of diormas of the Chicago Natural History 
Set of 35 slides 34.30 Museum .. 10.80 
Set 44MT2 North American Marine Fishes. Set Set 47MTI Mammal Habitat Groups. Set of 60 
Set 46MT1 Prehistoric Life. Set ‘of 38 slides of History Museum . 58.80 


mural paintings by Charles R. Knight .. 37.25 
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Cover Photograph 


\ Philips electron microscope picture of the 
uniflagellate spore of an unnamed Actino- 
planes like microorganism. Photograph taken 
by Frederick Rothwell, former post doctoral 
fellow, Purdue University. Data: magnified 
20,000X at 60 kilovolts w chromium. The 
light patch above the spore and along the 


flagellum is an accumulation of chromium. 
The black markers to the left indicate one 
micron. 
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Better Preserved Material ls Now Available for Lung and 
Heart Studies 


The lung and heart together which we call the light is excellently portrayed in material pre- 
pared from young lambs. The lungs are well embalmed and the entire specimen is well 
preserved in formalin. 


Each, in less than dozen lots........% 1.50 


You may want the lungs and trachea separate from the heart. In that case you can 
order them separately or you can order lungs or hearts whichever you desire. 


The Plain Sheep Heart 
Individually packaged in a round quart glass jai 

50¢ each, $5.00 per dozen, Fifty for $20.00, $39.00 per hundred 

Bulk packaged in wide mouth gallon jars 
10¢ each, $4.00 per dozen, Fifty for $16.00, $31.00 per hundred 

The Lungs and Trachea of the Sheep 

Che lungs are € mbalmed and well preserve d. Bac h In less than doz n lots 506, $5.00 pel doze n, 
Fifty for $20.00, $39.00 per hundred. 


Any of the above described specimen materials can be had in a fresh frozen condition delivered 
to you fresh anywhere in the Continental United States. Specimen materials that are fresh 
cost 25% more than preserved specimens. 


Containers and shipping charges are extra and will be added to your invoice 


ALL MATERIAL CARRIES A 100% GUARANTEE 


BIOLOGICAL RESEARCH PRODUCTS CO. 
243 West Root Street, Stockyards Station 
Chicago 9, Ill. 
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Outdoor Laboratory Series Number 3 
DEVELOPING AN OUTDOOR LABORATORY 


HERBERT R. DRURY* 
University of South Dakota, Vermilion, South Dakota 


School, a private, 
institution is located above 
the Connecticut River valley Brattle- 
boro, Vermont. Approximately 185 students 
are enrolled, and all of them must participate 
in afternoon work job programs spe- 
cialized evening activities in addition to their 
academic studies. During 1956 this school 
purchased almost 50 acres of abandoned farm 
land, forest, meadow, and watercourse for the 
purpose of developing its own outdoor labo- 
ratory and nature study area. The plan was 
to create an educational experience in natural 
for the students by incorporating 
land use into classroom studies and into the 
physical work program. Attempts were made 
to pick those projects which would be most 
instructive and which would go farthest to- 
wards improving the land for wildlife and 
nature appreciation at a minimum of expense. 
Many of these ideas have been partially 
worked into the academic courses of biology, 
general science, and art, as well as into sev eral 
of the unusual evening activities offered at 
the Putney School. Among them are min- 
erology, meteorology, painting, natural his- 
tory, and diorama ‘building. 

Each oe and spring semester since purchase 
of the “Garland Pond Area,” as it was called, 
there have been crews of about a dozen stu- 
dents each working on this land under super- 
vision of the biology teacher in 
the routine “work job” requirement. These 
groups generally toiled an hour and a half for 
three afternoons a week and took part in 
regular sports the other days. Student crew 
heads directed operations once weekly during 
faculty meetings and usually follow ed sugges- 
tions of the adult leader. It was largely up to 


The Putney secondary, 


co-educational 


resources 


school 


the faculty advisor to indicate what might be 
done, but students often attempted projects 
of their own when approved. Tools and labor 
were plentiful, therefore extra funds for this 
have 


particular not been needed 


to date. 


program 


Because the biology teacher was new to 
the school, relativ ely" little attempt was made 
to integrate classwork into this land manage- 
ment scheme during the first year. Many of 
the early efforts were experiments in learning 
to make effective use of students and in dis- 
covering how young people would react to 
this kind of teaching. Most of the activity, 
therefore, was confined to physical improve- 
ments by the work crews, and to reconnais- 
sance of the needs, values, and potentialities 
of the land. Occasionally an informal class 
was held on the job to explain why certain 
work needed to be done and what benefits 
could be expected therefrom. Also, in order 
to inform the entire school body of the need 
for conservation by everyone, a movie on 
the subject was shown in assembly early in 
the year.' Several students then described 
their conservation accomplishments on the 
Garland Pond Wildlife Area” to the school 
student body. 

Although several projects had already been 
completed outside the classroom, it was dur- 
ing the second year that real progress was 
made in both land improvements and in 
teaching—learning experiences out of doors. 
Many individual, and at least three group ef- 
forts, centering upon this property were un- 
dertaken by students in academic courses and 
even in non-academic evening activities. 
People with artistic talent sketched or painted 
trees, flowers, habitats and conservation prac- 
tices which they observed at the Garland 
Pond area during regular school terms or as 
part of semi-annual ten day “Project Weeks.” 
Other people collected, preserved, identified 
or labelled many of the plants and insects 
on or from this tract. 

Ecological studies of the habitats and en- 
vironmental associations were also made and 
recorded on small maps. A large scale map 


.” directed by Pare Lorentz, Farm Se- 
USDA 1937, sound, B&W, 32 


“The River 
curity Administration, 
mins. (1939 version). 
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with suitable grid pattern for locating ; points 
more exactly is needed, however, before any 
details can be accurately plotted. The making 
of such a map has been undertaken by part 
of the Putney School Work ( amp crews for 
the past two summers. They have used a sur- 
veyor’s transit several full afternoons weekly 
and have marked a major portion of the land 
with yellow stakes placed at regular inter- 
vals preliminary to establishing contours. As 
part of conservation studies for biology clas- 
ses, some students also have built stream im- 
provement structures on the inlets to Garland 
Pond, kept photographic records of vegeta- 
tion, or laid out nature trails. 

Photographs of accomplishments and prog- 
ress in the area have also been made by the 
teacher, but students are now taking ov er this 
phase of the work. It is expected that they 
will continue to take pictures at specified 
photographic already marked with 
painted stakes and tags, so that — changes 
in vegetation, w hether natural or man-made, 
can be permanently recorded. Slcummde. 
not all projects have been entirely success- 
ful, the photogr aphs in particular falling short 
of because of faulty film. 
based, at 


sites, 


Iwo “evening activities” were 
least in part, on natural resources of the new ly 
acquired acreage. The first of these was a 
“course” in the building of museum-type 
dioramas or other exhibits depicting local 
aspects of biology, conservation, and natural 
history. The second was actually a part ot 
the first, and consisted in doing 
connection with the exhibits, as well as pre- 
paring separate projects more or 
to natural history. This combined activity 
was directed by the biology teacher and Mr. 
George Frederick Mason, formerly chief dio- 
rama builder at the American Museum of Na- 
tural History for 25 years. His knowledge of 
this craft and of nature’s wonders (he has 
written seven books on animals)! was most 
helpful in planni 1g wildlife area work and in 
the construction of a real life diorama of 
an under water scene at Garland Pond. Ani- 
mal specimens were infiltrated with paraffin, 
while plants were specially preserved or made 
of paper and wire for this exhibit. The nat- 
ural history students wrote up life habits of 
the animals and drew an outline sketch as a 
key to their locations within the diorama. 
Species shown included dace, 


research in 


less related 


blacknosed 
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“polly wogs,’ ’ diving beetles, water scorpions, 
dr: agonfly nymphs, caddis fly larvae, an adult 
leopard frog, and others. Some of the re- 
searchers construction 
work, and vice versa, so that most students 
in the diorama-natural history 
something of both phases of this work while 
using examples from the Garland Pond out- 
laboratory 


also helped on the 


door 

These are just a few of the classroom 
teaching activities that have evolved from the 
Garland Pond idea, but for the interest of 
teachers similar developments 
elsewhere, the following is a more complete 
list of projects undertaken mostly by student 
work First, the pu pils cut or 
cleared old roads and new trails for 


to all parts of the area, then cleaned up eye- 


working on 


job Crews. 
aCCess 


sores and pruned or released apple trees. Fol- 
lowing this, they cut clearings in an area of 
growth white pine ta encourage 
greater light penetration and a diversity of 
undergrowth for wildlife. All cuttings were 
collected and he: aped into brush piles or wild- 
life shelters. Students also removed old fences 


nd 


and built new ones for an emergency horse 
pasture in hopes that limited grazing would 


keep at least this one area from reverting to 
forest by natural Later they 
planted two hundred Red (N« rway ) Pine 
seedlings and many confirmed wildlife food 
such as Alulti-flora Rose, Tatarian 
Honeysuckle, Silky Cornel, Toringo Crab- 
apple, Autumn Olive, others. 
also planted cuttings and seeds of 
decorative or useful flowers, trees, and shrubs 
along field borders, vacant fence 


succession. 


shrubs 


hese 
workers 


hedger« WS, 


lines, and in odd corners. Included among this 
flora were bloodroot, forsythia,. maple, oak, 
spruce, and willow of various ty pes. 


\ small nursery was also established else- 
property, protected 
more of these same and 


where school 
from wildlife, 
other plants were started for transplanting to 
ro withstand 


water holes 


where 


the area when of sufficient size 
addition, 
spots, and one of 


browsing. In several 


were dug in wet these 
proved to be a spring that overflowed even 
through the local drought of 1957. They have 
been very handy for wetting down new 
plantings. 


Animal Tracks; Homes; 
Weapons; and the most 


Publ. by \lorrow, N, 
Clothing; Sounds; 
Animal Trails. 
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Fic. 1. Putney School students planting trees and 
shrubs beside entrance to the school’s new outdoor 
laboratory during afternoon “Work Jobs.” 


Another project was to re-establish Gar- 
land Pond as a wildlife haunt similar to what 
it had been some twenty years ago w hen the 
original wooden dam was constructed. Where 
water had once lain twelve feet deep and 
had reportedly produced enormous trout, 
there was only silt, mud, and grass ov erlyi ing 


a sagging dam. A shallow pool of muddy 
water covering but a fraction of the original 
surface area was all that remained of the late 


George Garland’s once fine pond. So the 
dam was torn open, the flood gates pulled, 
and the silt partly washed away as a result of 
Putney student efforts. Crew members 
shoveled debris into the escaping water and 
encouraged erosion of the muck by tempo- 
rary diversion structures during high water 

The original depth has thus been res aoued 
over perhaps a tenth of the area already, and 
it is hoped that nature will complete the job 
with a little help from school crews over the 
next few years. Should this method prove to 
be too slow, dr: ag lines or explosives can be 
employed to complete the silt removal. Also 
there is special lumber already on hand, and 
about the only thing actually purchased for 
this entire project, for eventual replanking of 
the dam. It is hoped that some deep water 
areas can be maintained near the spillw avs in 
addition to large amounts of shallow water 
around the margin of the pond where water- 
towl foods can be planted. \Muskrats, trout, 
and wildfowl already visit the marsh, and 1 
Is hoped that more can be carried as residents 
when conditions are improved. 

Other accomplishments of the students in- 
clude the building of log bridges and_ steps, 
small log and stone dams, and erosion con- 
trol drainage ditches.’ 


Fic. 2. “Wildlife Crew” aueaieats and biology stu- 

dents diverting flood waters to accelerate erosion of 

silt from former Garland Pond. Entire scene was 

once flooded to depths of ten feet and more. Note 
dam, lower right. 

Proposals for the future include rejuvena- 
tion of the pond-marsh, further stream im- 
provements and forest clearings, forest im- 
provement cutting and pruning, experimental 
wildlife food plantings, pasture and water hole 
completion, marking and identification of 
flora, ecological studies, boundary markers, 
fish stocking, maps, signs, bridges, and many 
other possible teaching-learning projects in 
resource management. 

Teachers thus far have conducted lectures, 
readings, movies, field trips, and displays as 
follow-ups in some of their classes. Responses 
by the students have included research papers, 
projects, and dioramas, not to mention per- 
sonal recreation during free time.* Attempts 
have been made throughout the year to point 
out examples from the Garland Pond area 
when teaching specific subjects in biology, 
especially w here conservation or ecology were 
concerned. The area, of course, also has pro- 
vided specimens and examples for zoology and 
botany as well. 

Materials used were, for the most part, al- 
ready on hand except for extra tools pur- 
chased for this new part of the work job 
program. Axes, shovels, pruning saws, two 
rolls of barbed wire, and perhaps two hund- 
red board feet of lumber have constituted the 
total materials used to date. It is presumed 
that some fertilizers will eventually need to 
be applied to the new pasture and that some 


‘An offshoot program included the pruning and 
cleaning up of some Red Pine plantations on neigh- 
boring tracts of school property by other students, 
including several former Garland Pond crew mem- 
bers. See fig. 4 

"Ibid. 


Ovurpoor LaBoratory Series NUMBER 3 277 

ve- 
ol- 
of 
ige 
nf 
ot 
ere 
Id- | 
Ces 
rse 
wl 
ey 
ine 
od 
an 
ot 
ce a 
ed 
id 
to 
1d 
les 
se 
en 
ve 
W 

| 
= 


278 THI 


further yr sae may be incurred while re- 
building Garland Pond, but equipment and 
supplies from the Putney School farm are 
expected to be available for these parts of 
the project. 

Technical assistance and friendly advice 
have been given by several government agen- 
cies as well as by friends of the school. These 
include local and state offices of the U. S. 
Soil Conservation Service, the Agriculture 
Conservation Program advisor, the County 
Forester, and the local professional forester, 
plus numerous trustees and alumni. Also help- 
ful have been suggestions from people con- 
nected with the Yale School of Conservation, 
the Conservation Foundation, Connecticut 
College Arboretum, New Hampshire Fish and 
Game Department, Society for Protection of 
New Hampshire Forests, the Vermont State 
Department of Education, and finally the 
University of Michigan School of Conserva- 
tion, where the author obtained his Master's 
Degree. 

Literature and publications have been avail- 
able for teaching from materials 
over the years, mostly from government 
agencies and institutions of higher le: arning. A 
particular reference for local use, which has 
given the writer many has been a re- 
cent publication of the State Department of 
Education, Montpelier, Vermont, Curriculum 
Bulletin No. 8, Conserving Natural Resources 
in Vermont, for Grades 1-12, November, 
1957. Of especial help also have been the 
U. S. Soil Conservation Service “Job Sheets” 
and “Conservation Information” sheets, mostly 
on wildlife plantings, for the Northeast Re- 
gion. These have been an integral part of 
the official “Conservation Plan” drawn up by 
this federal agency for the Putney Schoo! 
Wildlife Area. Lastly, the Handbook for 
Teaching of Conservation and Resource Use. 
has supplied numerous ideas of possible proj- 
ects and techniques, in the classroom and out. 

\ few hints to keep in mind when attempt- 
ing this sort of development might be help- 
ful. Emphasis should be put on the teaching 
of proper resource use rather than on the ac- 
tual accomplishment of physical changes. At 
Putney it was found too easy to stress the 
latter which made it difficult to get reasons 
involved across to all pupils. By occasionally 
*Richard L. 
Danville, Ill. 


ideas, 


Weaver, project leader. Interstate Press, 
1955. 499 pgs. illustrated. 


AMERICAN BIoLocy 


TEACHER December, 1958 


Fic. 3. Putney 
stream improvement dam built as individual projects 


students examine foot bridge and 


during and after school “work periods” in newly 


created nature area. 


School Red Pine 
feet as supple- 
ment to new outdoor education area programs. 


Fic. 4+. Students pruning Putney 
plantation crop trees to height of 17 


asking a student why he was cutti 1g down a 
tree or digging a could learn if 
real principles of conservation were being 
absorbed, or rather if just another job were 
being done. 

Having learned “the hard way,” this w riter 
cannot emphasize too strongly the need for 
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making a thorough photogr aphic record of 
original conditions before any developmental 
work is begun. Of course, all subsequent op- 
erations and student achievements should also 
be put on film for comparison. Mapping is 
imperative too, and perhaps ought to be num- 
ber one on the list, vet photos should prob- 
ably be taken of this process as well. The 
sooner and more completely any sort of rec- 
ords are initiated, the more readily will ef- 
fects of one’s efforts, or lack of them, be no- 
ticed, and the more obvious will subtle eco- 
logical associations appear. 

“Another approach to consider when deal- 
ing with young people in resource develop- 
ment is the idea of intensive rather than ex- 
tensive management. By conducting a variety 
of short term, easily completed projects on 
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but one or two small areas of land, a leader 
can build interest most effectively and show 
actual results the soonest. Students appreciate 
variety and become bored only if kept at 
the same old task indefinitely. This may 
easily happen if one attempts to improve too 
wide a territory at a time, and it will usually 
result in poorer teaching. Interest can also be 
encouraged by letting students help in over- 
all planning as well as the initiation and exe- 
cution of their own individual or sub- -group 
projects. 

Lastly, nothing kills enthusiasm for nature 
study more quickly than being forced to take 
part in it against one’s will. Those who elect 
to help out will usually grow and respond 
encouragingly if given proper guidance, stim- 
ulation, variety, and freedom to develop. 


AIBS Visiting Lecturers Program 


One of the services of AIBS in improving 
teaching is the Visiting Lecturers 

o Briefly, colleges and high schools 
may jointly sponsor or colleges may sepa- 
rately schedule one of the distinguished lec- 
turers on the roster for a lecture to interested 
groups. The cost is quite nominal, and may 
even be without cost to the high school if a 
local college will initially sponsor the lec- 
turer. Further information about this fine pro- 


biology 
Program. 


gram may be obtained by w riting Visiting 
Lecturers Program, AIBS, 2000 P Street, 
N.W., Washington 5, D. C. 


The following scientists make up the ros- 
ter: 


Field Name and Title Address 
Dierricu, U. S. Public 
Health Service, National Heart Institute, 


Gerontology Branch, Baltimore City Hos- 
pital, Baltimore 24, Maryland 
PLANT PHYSIOLOG Y—Bocorap, 
Department of a University 
cago, Chicago 37, Illinois 

PLANT PHYSIOLOGY—Bortuwick, H. A., U. 
S. Department of Agriculture, Plant Industry 
Station, Beltsville, Maryland 

HORTICULTURE-—Boswett, Victor R., U. § 
Department of Agriculture, Plant Industry 
Station, Beltsville, Maryland 

ZOOLOGY—Brown, Frank A., Jr, 
of Biological Sciences, 
Northwestern University, 


LAWRENCE, 


of Chi- 


Department 


Cresap Laboratory, 
Evanston, 


Illinois 


Field Name and Title Address 


PHYSIOLOGY—Buck, Joun, Laboratory of 
Physical Biology, National Institute of ‘Arth- 
ritis and Met salle Diseases, National Insti- 
tutes of Health, Bethesda 14, Maryland 

ZOOLOGY—Buttock, Tueopore H., Depart- 
ment of Zoology, University of California, 
Berkeley 4, California 

ANIMAL GENETICS—Cnase, Herman B., De- 
partment of Biology, Brown University, 
Providence, Rhode Island 

PHYSIOLOGY—Davenport, Horace W., Phys- 
iology Laboratory, University of Michigan, 
Ann Arbor, Michigan 

PLANT PHYSIOLOGY—Gatston, ARTHUR 
W., Department of Botany, Yale University, 
Josiah Willard Gibbs Research Lab., New 
Haven, Connecticut 

PLANT PATHOLOGY—Havypen, Evucene B., 
Rust Prevention Association, 820 Midland 
Bank Building, Minneapolis 1, Minnesota 

PLANT PATHOLOGY-—Harrar, J. G., The 
Rockefeller Foundation, 49 West 49th Street, 
New York 20, New York 

MEDICAL GENETICS—Hernpon, De- 
partment of Medical Genetics, Wake Forest 
College, The Bowman Gray School of 
Medicine, Winston-Salem, North Carolina 

PLANT James G., 
Connecticut Agricultural Experiment Sta- 
tion, P. O. Box 1106, New Haven 4, Con- 
necticut 

BOTAN Y—Howarp, A., The 
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Field and Title Address 


Arboretum, Harvard University, 22 Divin- 
ity Avenue, Cambridge, Massachusetts 
PLANT PATHOLOGY~—Jensen, J. H., lowa 

State University of Agriculture and Mech- 
anic Arts, Ames, lowa 
PLANT PATHOLOGY—KeE Artuvur, Di- 
vision of Biological Sciences, North Caro- 
lina State College, Raleigh, North Carolina 
BIOLOGY, BIOCHEMISTRY—McELroy, W. 
D., McCollum-Pratt Institute, Johns Hopkins 
University, Baltimore 18, Maryland 
BOTANY, PLANT PATHOLOGY—McNew, 
Georce L., Boyce Thompson Institute for 
Plant Research, Yonkers, New York 
BOTANY—Petry, Loren C., 104 Devon Road, 
Ithaca, New York 
BIOPHYSICS—Pottarp, Ernest C., Biophysics 
Department, Yale University, Box 2166, Yale 
Station, New Haven 11, Connecticut 
PHYSIOLOGY~—Reyno ps, $.R.M., Department 
of Anatomy, or eee: of Illinois College 
of Medicine, 3 West Polk Street, Chicago 
12, Illinois 
BIOLOGY—Roeper, KeNNeETH D., 
of Biology, Tufts Lt niversity, 
Massachusetts 
BOTANY-Sax, Kart, The Arnold Arboretum, 
Harvard University, Jamaica Plain 30, \ias- 
sachusetts 
PLANT PATHOLOGY-Snuay, J. R., Depart- 
ment of Botany and Plant Pathology, Pur- 
due University, Lafayette, Indiana 
PLANT PATHOLOGY-—Snyper, WiLtiAM C., 
Department of Plant Pathology, University 
of California, College of Agriculture, Berke- 
ley 4, California 
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PLANT PATHOLOGY-—Srakman, F. C., De 
partment of Plant en and Botany, 
University of Minnesota, St. Paul 1, Minne- 
sota 

ZOOLOGY—W aterMAN, Tarsor H., Yale Uni- 
versity, New Haven, Connecticut 

GENERAL PHYSIOLOGY—Witser, CHARLES 


G. Chief, 
Directorate of 
Army Chemical 
Army Chemical Center, 
BOTAN A. W., 
any, Florida State University, 
Florida 
The following institutions will supply lec- 
turers as part of the Atomic Energy Commis- 
sion’s participation in the program: 
ARGONNE CANCER RESEARCH 
PITAL 
University of Chicago 
950 East 59th Street 
Illinois 


Comparative Physiology, Branch, 
Medical Research, U. S. 
Warfare Laboratories, 
Maryland 
Department of Bor- 
Tallahassee, 
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Chicago 37, 
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Field Name and Title 
Dr. Lawrence Lanzl (Physicist) 
Dr. Eric Simmons (Zoologist ) 
Dr. Eugene M.k. eiling (Pharmacologist) 

ARGONNE NATIONAL LABORATORY | 

P. OQ. Box 299 
Lemont, Illinois 
Dr. E. L. Powers (Genetics ) 
BROOKHAVEN NATIONAL 
LABORATORY 
Department of Biology 
Upton, Long Island, New York 
Dr. Henry Quastler 
Dr. Leslie F. Nims 
Dr. Seymour Shapiro 
BROOKHAVEN NATIONAI 
LABORATORY 
Medical Departinent 
Upton, Long Island, New York 
Dr. Eugene P. Cronkite 
Dr. Robert A. Conard 
Dr. Claire J. Shellabarger 
Dr. James S. Robertson 
Dr. Victor P. Sond 
Dr. Elmer E. Stuckley 
Dr. Myles Maxfield 
Dr. Orho D. Easterday 
Dr. Donald C. Borg 
Dr. George C. Cotzias 
Dr. Walton W. Shreeve 
Dr. Richard D. Stoner 
Dr. Ruth M. Drew 
Dr. Geronimo Terre 
Dr. Robert B. Painter 
VTOMIC ENERGY PROJECI 
UNIVERSITY OF ROCHESTER 
School of Medicine and Dentistry 
P. O. Box 287, Station 3 
Rochester 20, New York 
Dr. W. F. Bale (Radiation Bio.ogy 
Dr. Leon Miller (Radiation Biology ) 
Dr. John B. Hursh (Radiation Biology 


Address 


Dr. LL; uttle (Radiation Biology ) 
Dr. J..\ Howland (Radiation Biology ) 
Dr: i. (Radiation Biology 


DONNER LABORATORY 
University of California 
Berkeley 4, California 
Dr. Hardin B. Jones (Radiobiology ) 
Dr. John W. Gofman (Radiobiology ) 
Dr. Cornelius A. Tobias (Radiobiology 
VTOMIC ENERGY PROJECT 
UNIVERSITY OF CALIFORNIA 
P. O. Box 24164 
West Los Angeles 
Dr. Thomas G. Hennessy 
Dr. James F. Mead ,iochemist 
Dr. Judd Nevenzel (Biochemist ) 
GENERAL ELECTRIC COMPANY 


Hanford Laboratories Operation 


24, California 
(Radiobiology ) 
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Field Name and Title Address 
Hanford Atomic Products Operation 
Richland, Washington 
Dr. Frank P. Hungate ( Biology ) 
OAK RIDGE NATIONAL LABORATORY 
Union Carbide Nuclear Company 
Biology Division 
P. O. Box Y 
Oak Ridge, Tennessee 
Dr. L. Astrachan (Biochemist ) 
Dr. Daniel Billen (Bacteriologist ) 
Dr. W. J. Welshons (Drosophila geneticist ) 
OAK RIDGE NATIONAL L ABORATORY 
Health Physics Division 
Carbide and Carbon Chemicals Co. 
P. O. Box Y¥ 
Oak Ridge, Tennessee 
Dr. Karl Z. Morgan (Radiation ) 
Mr. FE. G. Struxness (Problems of 
waste disposal ) 
Dr. S. I. Auerbach (Ff cology ) 
OAK RIDGE INSTITUTE OF 
NUCLEAR STUDIES 
Medical Division 
P. O. Box 117 
Oak Ridge, ‘Tennessee 
Dr. Granvil C. Kyker ( Biochemist ) 
Dr. William Gibbs (Autoradiography ) 
UNIVERSITY OF WASHINGTON 
\pplied Fisheries Laboratory 
Fisheries Center 
Seattle 5, Washington 
WESTERN RESERVE UNIVERSITY 
Atomic Energy Medical Research Project 
Cleveland 6, Ohio 


\ Searcu ror Man’s Saniry. Trigant Burrow, 

Oxford University Press, New York, 1958. 

\ collection of the letters of Dr. Trigant Bur- 
row, a psychoanalyst more critical of psychoa- 
nalysis than most, who extended the methods of 
individual analysis to mutual analysis of members 
in a social group and to society itself. As a kind- 
lv patriarch, as a maverick psy choanalyst, and 
as the Scientific Director of the Lifwynn Foun- 
dation, Burrow carried on a wide and perceptive 
correspondence with members of his family, with 
friends and colleagues, with intellectual leaders 
in philosophy, the sciences, and the arts, and 
with cranks. His style in letter-writing is read- 
able, his understanding and tolerance for the 
others is commendable imitatable. 
His own ideas, while stimulating, are not satis- 
fying. Like many moralists, Burrow was more 
concerned with a description of the configura- 
tion and meaning of maladjustment and conflict 
than with the discovery of determining condi- 
tions which must be manipulated in order to 
remedy them. 

Douglass Fllson, Indiana University 
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Botany — 
Not Posy Picking 


EDWIN B. KURTZ, JR., 


Department of Botany, College of Agriculture, 
University of Arizona, Tucson 


Every high school biology course spends 
some time, albeit usually too short a time, on 
botany. Yet, | am afraid that what time is 
given to a discussion of plant life is quite often 
poorly used and most students are left with 
the impression that botany is just “posy pick- 
ing.” As a result the best students turn their 
interests to seemingly more colorful fields such 
as chemistry, physics, and electronics, and 
the average students are not even left with 
respect for plants as living organisms that 
face many of the same everyday problems as 
human beings and other animals. 


One consequence of all this (the problem is 
compounded and not resolved in most college 
biology and botany courses) is that very few 
good students ever become interested in the 
plant sciences. This is most regrettable be- 

cause many of the critical problems of today 
and in the future are botanical. Agriculture, 
forestry, feeding the world’s py ramiding pop- 
ulation, and even feeding future space travelers 
are all botanical fields and problems that need 
the highest calibre of human talent to study 
them. 


Indeed, many of the scientists who are 
working at the frontiers of botanical science 
are not even botanists, but rather are persons 
trained in other fields and who recognize the 
intriguing and important problems that lie in 
the plant sciences. In the field of photosy nthe- 
sis much of the current research is being led 
by Melvin Calvin, an organic chemist; Far- 
rington Daniels, a phy sical chemist; and Otto 
W arburg, a biochemist. Much of the original 
work on plant growth hormones was done 
by Koégl and Haagen- Smit, both organic chem- 
ists. And the U. S. Department of Agriculture 
recently awarded a medal, which is given each 
vear to the U.S.D.A. scientist w ho has made 
the most outstanding contribution to agricul- 


281 
q 
ug 
7 
re 


282 THe AMERICAN BioLocy TEACHER 


ture, to Sterling Hendricks, a phy sical chem- 
ist who quite successfully studied seed ger- 
mination and plant grow th. 

I have given high school and even college 
students a “cook’s tour” of our botany re- 
search laboratories, and they are usually 
amazed to find that our laboratories look sO 
much like what is found in the chemistry 
building. In fact, the standard question is: 
“Where are the plants?” In our research on 
fatty acid metabolism in plants, my students 
and I are using radioisotopes to trace the 
pathw ays by w hich long-chain fatty acids and 
fats are made from acetic acid, better known 
as vinegar. I have described the methods and 
techniques used our studies to high school 
students and teachers, and the subject of 
botany has often taken on new meaning for 
them when they learned that our work in- 
volves a know ledge of a) how to grow plants 
in the greenhouse, b) how to grow plant tis- 
sues in petri dishes with radioactive substrates, 
c) methods of extraction, isolation, separation, 
degradation, and other chemical procedures 
for studying fatty acids and fats, d) the iso- 
lation and identification of fatty acids and 
their breakdown products by paper chro- 
matography and gas chromatography, e) the 
use of radioisotope detection instruments such 
as Geiger counters, scalers, ratemeters, and 
monitors, f) the use of standard pieces of ap- 
paratus such as balances sensitive to one- 
hundreth of a milligram, pH meters, colori- 
meters, densitometers, culture chambers, and 
many others, and g) the calculations and statis- 
tics associated with interpreting the data. Thus 
botany, chemistry, physics, and mathematics 
all merge into one in solving a botanical prob- 
lem. 

Whether it be in the field of plant phy- 
siology, genetics, ecology, morphology, mod- 
ern taxonomy, or any application of these 
fields, plant scientists in 1958 must know much 
more than just posy picking. In all fairness to 
the student, the field of botany should be pre- 
sented to him in such a way that he realizes 
this. If he is exposed to botany in a less de- 
scriptive and more dynamic manner, he will 
not only gain greater insight into plant life, 
but he will also be better able to decide 
whether he will spend his life in some field 
of plant science. It is one thing to teach a 
student to be able to name all the parts and 
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structures of a plant or to have him collect 
and press a number of flowers, but it is quite 
something else to have him think about why 
plant roots grow down instead of up; why 
a cell divides; ; how a plant makes st gar from 
carbon diaside and water; why some plants 
flower only in winter and others flower only 
in summer; how a genetic character for red 
petal color brings about a red petal; how 
water gets to the top of a 200-ft. tree; w hy 
some plants ¢ grow only on the north side of 
hills; in what w ays man is dependent upon 
plants for his very existence (there are more 
reasons than one would at first think, even 
when clothing, shelter, and fuels are not 
counted); in what ways (taxonomically, mor- 
phologically, phy siologically, chemically, ge- 
netically) two closely related species of plants 
differ; how and why different wave lengths of 
radiation affect plants, and many others. If 
these problems are presented to him, includ- 
ing a discussion of how these problems are or 
have been studied by plant scientists, my guess 
is that evervone in the classroom, including the 
teacher, will find something that challenges 
his imagination and interest. ‘ 


Books for Biologists 
ScuHoot Science: A Book of 

Metruops, Paul F. Brandwein, Fletcher G. 

Watson, and Paul F. Blackwood, 568 pp., $6.50, 

Harcourt, Brace and Company, Inc., New 

York, 1958. 

A substantial contribution to science teaching 
methods literature. Teachers whether in training 
or in service will want this cleverly written and 
highly organized volume. An extensive 
of the book is devoted to te aching the scientific 
method and building up science concepts. The 
authors refer frequently to their own personal 
experiences in the classroom and to their own 
research. Quite vigorous stands are taken on 
most of the controversial issues in science teach- 
ing. In all, this is a stimulating and highly in- 
formative book which teachers will want as a 
handy reference. 


section 


WorKBOOK AND LABORATORY MANUAL IN GENERAI 
Biotocy, William C. Beaver, 25] $3.75, 
Mosby Co., St. Louis, 1958. 

Written to accompany the text by the same 
author. Emphasizes the recording of data and 
observations from which conclusions are to be 
drawn. Contains taxonomic chart for plants and 
animals. Valuable summary included for teachers 
which itemizes all supplies and equipment neces- 
sary for each exercise. 
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Teaching Evolution to High School Students 


JOAN HUNTER 
Edwardsville High School, Edwardsville, Illinois 


There are several considerations to be taken 
into account when teaching evolution, and | 
should like to mention these first. 

First, | might say that the immaturity, in- 
experience, and limited know ledge of high 
school students makes the idea of evolution 
fascinating but difficult for them to grasp 
in toto. 

Second, most students have looked to 
teachers as authorities in subject matter, and 
here is a field in which not even paleontol- 
¢ anthropologists are in complete 
agreement. This 1s emotionally confusing. 

Third, most students have been brought up 
in a church with indoctrination into the idea 
of a single act of creation, and although their 
reasoning may accept the idea of gradual de- 
velopment, their emotions are often in con- 
flict with this idea. 

We must not try to refute the religious be- 
liefs of our students. It is all right to point out 
what appear to be discrepancies or to ask 
questions which will point out discrepancies 
when the student answer the questions. This 
will help the students to think for himself 
after the facts are laid before him. However, 
we must remember that science and religion 
are both a search for truth. It is probably" be- 
cause of our limited knowlec ige in both fields 
that sometimes the two appear to be incom- 
patible. We must also remember that no mat- 
ter what our religious views, religion is a 
powerful force for good in the lives of 
people. It is especially strong in the lives of 
present day adolescents and although their 
views will change and stabilize as they grow 
older, they are very impressionable at this 
age, and we must not destroy their faith. 

Fourth, I say that in our teaching we must 
be especially careful to approach this idea 
with an open mind and try to get our stu- 
dents to do the same thing. Family discus- 
sions outside the classroom may make this dif- 


*Presented at the Symposium, co-sponsored by 
NABT, at the annual meeting of the American As- 
sociation for the Advancement of Science, December, 
1957, Indianapolis. 
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ficult at times, but on the whole, | have not 
found it insurmountable. My approach is 
usually to say, “Here are the scientific beliefs 
as to the origins of life; here are the facts to 
support those beliefs; there are missing links; 
but look at the facts for yourselves and see 
what you think. The facts are logical but, if 
when you finish your study, you cannot ac- 
cept the theories based on these facts, just 
remember that it is of cultural value to you 
to know what other people of intelligence are 
thinking. Only by examining other points of 
view can we eventually arrive at the truth.” 
Before we can expect students to under- 
stand the basic theories of evolution, we must 
give them a background knowledge of proven 
facts. The essential topics which a student 
must have in mind in order to study evolu- 
tion appear to be: 
1. Knowledge of the classification of 
plants and animals on the basis of struc- 

ture, principally the idea that similarities 

in structure put them in similar groups, 

and differences in structure subdivide 

the groups. 

2. Enough comparative anatomy and phy- 
siology of plants and animals so they 
understand similarities and differences. 

3. Enough embryology to show homology 
of selected organs. 

4. Mechanics of heredity and an under- 
standing of ratios involved in Mendel’s 
laws. 
Cause of mutations and their effects on 
future generations. 
6. Some knowledge of the effects of en- 
vironment on the structure and behavior 

of plants and animals. 
From this pron the next step is into 
the study of changes which have taken place 
throughout the span of life on earth. This 
involves the study of the history of evolution. 
The work of Lamarck, Darwin, DeVries, 
Haldane, Wright, Fisher, Dart, Broom, Wash- 
burn and perhaps others can be described. 
For this background information, I recom- 
mend Ruth Moore’s book Man, Time, and 
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Fossils (1943, Alfred Knopf, New York) 
This seems to be a good summary of the 
various ideas of evolution, is recent enough 
to include the more recent discoveries and 
the recent tools of discovery, as well as being 
written in language simple enough to be read 
by laymen and understood. Another such 
book dealing mostly with the evolution of 
man is Man in Search of His Ancestors, An- 
dre Senet (1955, McGraw-Hill, New York). 

From here it is but a step to the study of 
geology and fossils. 

The study of all the changes gets to be 
quite complicated, and for this reason | be- 
lieve that classroom lectures and discussions, 
accompanied by simplified charts, tables, 
specimens of fossils. and picture projections 1S 
the best means of teaching this material. Lec- 
tures are more desirable than reading because 
reading material is usually very involved and 
detailed, written in an unknown vocabulary, 
and often out of date. It is difficult enough 
for a teacher to sort the chaff from the grain 
without asking 14-15 year olds to do so. 

Field trips to oe showing stratification, 
variations in fossils, or present changes em- 
phasize facts taught in ‘he classroom. The Il- 
linois Geologic al Survey conducts such trips 
in different parts of the state each vear. This 
fall we accompanied them to strip mines, 
and cuts 


quarries, sink holes, river terraces, 
The stu- 


in limestone layers caused by rivers. 
dents were allowed to ask questions and to 
collect some of the fossils themselves. They 
were also given a pamphlet for identifying the 

[his can be obtained from 
the Illinois State Geological Survey, Urbana, 
for 25¢. Other states, no doubt, offer similar 
services. 


Newspaper articles give ev idence of present 
day changes in the vg surface, and sci- 
ence magazines tell of changes in plants and 
animals brought od by experimental means. 
Students should be encour: aged to be on the 
and bring them to 
animals and 


fossils of Illinois. 


lookout for such articles 
class. Descriptions of unusual 
plants which might be considered “links” be- 
tween taxonomical classes should be sought. 
Putting this to the class as a question “Is 
there an animal which shows the combination 
of traits peculiar to both amphibians and rep- 
tiles?”’ may help start them on their search. 

Knowledge of these things of today lead 


to a discussion of the possibility of changes 
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having .taken place ages ago under circum- 
stances which may have been more conducive 
to change. 

A discussion, and possibly field trips, show- 
ing changes brought about in plants and ani- 
mals of a locality when the environment 
changes is of value. should be pointed out 
that plants or animals which have the ability 
to survive under changed environmental con- 
ditions grow and reproduce while others die. 
It should also be pointed out that this occurs 
in certain individuals of 
sarily in the entire species. Instances of this 
are the survival of the flies exposed to DDT, 
and possibly, ay survival of some elms which 
for some reason will be immune to the Dutch 
Living proof of change makes 


1 species, not neces- 


elm disease. 
the whole idea of evolution more plausible. 

Lastly, in the study of the everchanging 
history of evolution we must deal with the 
methods used arriving at the various con- 
clusions. The use of sedimentary rock, of 
the presence of fluorine in bone, of radio- 
carbon dating, and of proof by experimental 
means should be discussed. 

Before | conclude, I should like to say that 
the views expressed in this paper are not 
those of an evolutionist nor of a theologian 
but of a teacher very interested in better 
methods of teaching her students to seek the 
truth and of a student very anxious to learn 
whence cometh man and where goeth he. 


Books for Biologists 


AND THE EvotutTion or Man, J. J. 
Livingston, 133 pp., $3.00, Vantage Press, Inc., 


New York. 1958. 


Random jottings from space to vouth, but 
mostly about constitutional anthropology and 


psy chology 


INTERMEDIATE Hosts or Scuistosoma, G. Man- 
dahl-Barth, 132 pp., $4.00, World Health Or- 
ganization, Palais Des Nations, Geneva, 1958. 
This is a well-illustrated, but highly technical, 

treatment of the African snails which harbor the 

intermediate stages of the human blood flukes. 

[he classroom teacher will find it useful in il- 

lustrating the comple ‘xity of the life cycles of 

parasitic organisms and in stressing the need for 
morphological, anatomical, and taxo- 


precise 
of apparently obscure organ- 


nomic knowledge 
isms in disease control. 


Frank N. Young, /ndiana University. 
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Notes on the Cave Fauna of Indiana* 


RUSSELL E. MUMFORD 
Department of Forestry and Conservation, Purdue University, Lafayette, Indiana 


Cluster of hibernating little brown bats 


Throughout the unglaciated region of 
south-central Indiana, wherever there are ex- 
tensive limestone formations, are mumerous 
caves. For the most part, they have been rel- 
atively little explored, mapped, or even 
counted, and to my knowledge no one to- 
day knows exactly how many are present. 
Their center of abundance is probably in 
Crawford and Harrison counties, in the vi- 
cinity of famed Big Wyandotte Cave. From 
Dubois County on the west to Jefferson 
County on the east, then northward from the 
Ohio River to Putnam County, are hundreds 
of underground passages, many as yet with- 
out a name. Caves come in varying sIZes, 
shapes, amount of wetness, abundance of for- 
mations, and degree of danger. These dark, 
mysterious holes have long fascinated both 
the spelunker (cave explorer) and speleologist 
(cave scientist ). 

Caves have often figured in the folklore of 
our state: thus one finds in older w ritings 
reference to their utilization by Indians, 


*Presented before the American Nature 
Society meeting with the AAAS in December, 1957 ! 
Indianapolis. It has been published as Purdue Univer- 
sity Agricultural Experiment Station Journal Paper 
No. 13 41. 


The photographs are through the courtesy of the 
Palladium-Item, Richmond, Indiana. They were taken 
by Gertrude L. Ward during a bat banding trip to 
Ray's Cave, Greene County, Indiana, February 7, 1953. 
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Cameron Gifford collecting bats in preparation 
for banding. 


moonshiners, outlaws, and wild animals. Wy- 
andotte got its name from the Indians, some of 
which evidently lived in the cave, for they 
left remains of their occupancy. Outlaw Cave, 
in Orange County, is said to have been utilized 
by a band of renegades as a hideout. Several 
caves had the local name “Bear” Cave, and 
undoubtedly the black bear entered them for 
protection. Bear wallows, claw marks, and 
droppings have been reported from. several 
southern Indiana caverns but the bear dis- 
appeared from Indiana about 1888. In the 
vicinity of Spring Mill State Park, near 
Mitchell, it is said that early settlers hung the 
carcasses of their butchered stock in the caves 
to keep the meat cool. 

During the war of 1812, when there was 
need for calcium nitrate or “saltpeter” for 
gunpowder, the nitrous earth of Wyandotte 
and other caves was mined. Much of the ni- 
trogen contained in this valuable product 
probably came from the droppings (guano) 
of bats. The earth was collected and soaked in 
vats and the dissolved saltpeter was recovered 
by ev aporation. Remains of these vats were 
still visible in a small cave in Washington 
County in 1954, although they were no doubt 
last in use during the Civil War. Several caves 
in the state bear the name Saltpeter Cave; 
one is near Bloomington and another is near 
Wyandotte. 
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Invertebrates 

Indiana’s caves are rich in invertebrate 
fauna. One of the best papers on a single 
cave and its inhabitants is that published by 
Dr. A. M. Banta in 1907, which describes an 
intensive study of Mavyfield’s Cave, near 
Bloomington. He listed a total of 110 animals, 
of which 96 were invertebrates and 14+ were 
vertebrates. Among the more interesting forms 
were amphipods, 
blind, white, cave crayfish. 
abound in many areas, as do millipeds. Once 
I saw a milliped trapped in a cave spider’ S 
web. The interesting long- horned grasshop- 
per (popularly known as “cave cricket’) has 
been observed by the hundreds in shallow 
“rock houses” in Perry County, and they are 
commonly found in most caves over the state. 
sacs often are covered with tiny 
which gives 


planaria, isopods, and the 
Various spiders 


Spider egg 
beadlets of condensed moisture, 
them the 
pended from the ceiling. One observed on 
February had evidently just hatched, for 
dozens of tiny spiders were cr awling about it. 
Cave spiders spin elaborate webs, although 
they are sometimes inconspicuous until one 
looks closely at them. 

\lany insects utilize the caves as sites for 


appearance of silvery pearls sus- 


winter hibernation, and some are 
throughout the year. Blind cave bettles oc- 


Harrison County caves and in 


present 


cur in some 
others but are not easily discovered. Various 
species of moths, flies, and mosquitoes can 
often be located in number. One September 
morning [| found a large, green dragonfly 
clinging to the cave ceiling not far inside the 
entrance, but this is the only one I have en- 
countered in a cave. 

\ beautiful moth that 1s see n in some 
localities is The Herald (Scoliopterys ‘en 
trix), a native of Europe, now gee cach 
this country. One that | marked in sear 
remained in the identical spot on the cave 
wall for 92 days, then disappeared. Another 
in the same cave stayed motionless in one 
spot for 59 days. During this particular sea- 
first one pings the cave on Septem- 
as found March 31. 


son, the 
ber 6 and the last one 
At least one other, gr ayish specie s of moth 
spends the winter in our Caves, ies | have 
not identified it. 

\lany other gta of insects are ec to 
caves, as a Banta’s 
Much remains to be learned 


be discovered i check « 


list will rev 
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concerning these forms. 
Amphibians 

Several salamanders and frogs enter caves, 
although in some cases these animals are no 
doubt washed into the caves by streams or 
runott following heavy rains. Blind © sala- 
manders known from caves in other re- 
gions, but have not yet been discovered 
Indiana. The majority of our cave dwelling 
in the 
twilight zone, but occasionally one sees them 
much farther back. The most _ brilliantly 
colored species commonly encountered is the 
cave salamander (Eurycea lucifuga), which is 
pinkish-orange creature, with dark 
spots over the body and elongated tail. A 
Lawrence County cave which | had occasion 
to visit 76 times between August, 1954, and 
\pril, 1955, 


garding the population and habits of this 


types are usually near the entrance, 


a slender, 


provided some information re- 


species. ! found them present until November 
9, then found no more until February 17. The 
highest number noticed on any one visit was 
12 on August 25. The slimy salamander 
(Plethodon glutinosus) may be found near 
cave entrances or inside caves, where it some- 
times lays its eggs. Little seems to have been 
written about other 
habiting our caves. 


species of salamanders in- 


\Mlany of the southern Indiana caverns have 
small streams flowing through them, thus 
cre: iting suitable spots in which to find frog 
Just how long a frog can survive in ona 
darkness | do not know, but I suspect. that 
many of the animals we find have been ac- 
cidentally swept into the underground pas- 
sages. Leopard, pickerel, and green frogs are 
most commonly found, but the big bullfrog 
is also occasionally reported. \lany probab sly 
fall prey to raccoon, mink, and other mam- 
mals that prowl along these streams at night 
searching for food. 

Reptiles 

| have never found a snake in an Indiana 
cave, although some forms might be expected 
to enter the cave mouth. Phey also no doubt 
occasionally fall into caves by accident. Some 
are known to eat bats and might ve induced 
to enter in search of them. A_ ring necked 
snake was captured on a mossy boulder at 
the entrance to Donnehue’s Cave one August 
morning. 

In Perry County I once found five dead 
box turtles which had evidently fallen into 
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4 small cave near 
Fish 

Indiana caves are known far and wide for 
their blind fish (Amblyopsis spelaeus) and for 
the research conducted on this species in 
Spring Mill State Park caves by Dr. Carl 
Figenmann. noted scientist found that 
the female deposits its eggs in cavities in the 


Derby. 


gill pouches, where they are carried for a 
month. After hatching, young are carried an- 


other month before they are on their own. 
One can still see the remains of the cement 
ols near the entrance of Donaldson’s Cave, 
where Figenmann kept captive the fish he 
brought out of the caves for study. It is 
possible that another species of blind fish 
occurs in the state and future workers may 
Fhomas Poulson, now of the Uni- 
versity of Michigan, is currently studying the 
ecology of . 4mblyopsis in Indiana and other 
states. A number of “wet” caves in Indiana 
harbor these interesting animals, and they add 
a special attraction for cave visitors. — 
Other fish, including trout, have been 
planted in the cold streams which emerge 
from Since some of these streams 
enter lakes, ponds and rivers, no doubt fish of 
kinds find their way into our caves 
from to time. The only species which | 
have seen very far inside a cave was a sculpin 
(Cottus) that Richard F. Phillips and I cap- 
tured in Boone’s Cave, Owen County, June 9, 
1956, about 50 vards inside the cave mouth in 
the shallow stream. 
Birds 

| cannot remember a single Indiana cave 
which | have visited where I failed to find 
This common flycatcher builds 
a bulky, moss-covered structure near the en- 
either on the side wall or on a shelf 
projecting from the ceiling. Here it is rela- 
tively sate from most predators and finds a 
beautifully sheltered site to raise its young. 
\ group of us discovered one spring that 
the phoebe’s nest served another purpose. At 
dusk we approached a small cave in Wash- 
ington County, and IT cautiously played the 
beam of my flashlight on a phoebe’s nest. 
something move in the nest, 
| examined it more — and flushed three 


locate it. 


Caves. 


various 
time 


yhoebe’s nest. 


trance, 


Thinking saw 


Carolina wrens from They had chosen to 
roost there, and a Sane spot I cannot 
imagine. At another cave, another Carolina 


wren was chased from a phoebe’s nest at dusk. 
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James B. Cope placing band on a bat 


Ted Chandik, naturalist at Spring Mill State 
Park in the summer of 1958, told me that 
rough-winged swallows nested in a narrow 
cleft in the ceiling of Donaldson’s Cave. Owls 
could be expected to enter caves, both in 
search of bats and for shelter, but aside from 


very early reports from Wyandotte Cave, 
I know of no other records. 
Manimals 


Bats, sometimes by the thousands, are found 
in practically all of the caves over the state. 
The presence of caves enables these animals 
to spend the winter season successfully at 
this latitude. In November, large numbers of 
bats enter these retreats, though a few may 
be present at any month of the vear, and re- 
main relatively quiet until April. Some species, 
like the little pipistrel (Pi ipistrellus subflavus) 
hang singly and seem to remain in the same 
spot for months. Others, such as the little 
brown bat (Myotis lucifugus), the Indiana 
bat (Myotis sodalis), and the larger big brown 
bat (Eptesicus fuscus) move about more or 
less throughout the winter season. The latter 
three may be found in clusters, hanging in 
compact masses W hich may contain “500 or 
more. Such large groups are almost invariably 
formed by the Indiana bat, however, and its 
population is highest in Big Wyandotte Cave. 
Of the 12 species of bats known from Indiana, 


only one, the evening bat, Nycticeius, has 
not been found in caves. We see that this 


group of mammals is well represented in the 
cave fauna and composes one of the most 
striking portions of it. 
James B. Cope, Earlham 
Wilson, Purdue University, 


College, Nixon 
and the writer 
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have been conducting bat banding studies in 
Indiana caves since November, 1951. During 
this period, we have placed small, numbered, 
aluminum bands on over 25,000 bats. The 
band is clamped loosely on one wing and en- 
ables us to learn much about the movements 
of these interesting animals from year to 
year. Other bat banders, both in Europe and 
the United States, are engaged in similar 
studies. In this country bat banding, like bird 
banding, is under the supervision of the Bu- 
reau of Sport Fisheries and Wildlife, U. S. 
Fish & Wildlife Service, Washington, D. C. 
Any bands recovered from these animals 
should be reported promptly to that agency. 

The wood rat (Neotoma) is native to ex- 
treme southern Indiana and occupies caves 
and limestone outcrops along the Ohio River. 
One can usually determine its presence by 
finding large heaps of debris that the animal 
gathers and piles in Conspicuous places. Such 
piles may contain bones, sticks, rocks, paper, 
metal, seeds, or any object imaginable which 
happens to catch the wood rat’s fancy. Dr. 
Marcus Ward Lyon, Jr. once discovered a 
portion of the jaw bone of a white-tailed deer 
in such a midden, and this fr agment pro\ ed to 
be from an extinct, Pleistocene species. 
Though now probably greatly restricted in 
range in Indiana, wood rats may formerly 
have occurred in several counties. They are 
gentle, curious, and tame animals that can be 
touched, or even captured, by hand in the 
wild. They may have been present in Wyan- 
dotte Cave, according to some early refer- 
ences, but no specimens were preserved. House 
cats entered the cave and evidently lived 
there for some time, taking a heavy toll of 
the fauna. It is said that they exterminated the 
wood rats. The cats also fed extensively on 
the bats, which they apparently knocked 
down in low passages as the bats flew past. In 
1953 we noted dozens of bat wings littering 
the floor of such a passage in Wyandotte 
Cave and attributed their presence to the 
work of a cat. 

We have been surprised to find the white- 
footed mouse (Peromy SCUS ) far back in some 
caves. On the dusty floor, one can see a 
veritable mosaic of tracks and every bit of 
candy, chewing gum wrappers, or other for- 
eign articles discarded by cave visitors bear 
tiny marks of mouse teeth. Their subsistence 
so far below ground must be rather hazard- 
ous, unless they are able to come above 
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ground periodically for a more varied diet or 
sustain themselves on the invertebrate fauna. 

Raccoons frequently travel long distances 
through caves following the und lerground 
streams. [These waters furnish fish, frogs, cray- 
fish, and other food items. Minks and Opos- 
sums also enter the caves and often the over- 
whelming odor of skunk prevails, indicating 
a visit from this species. Walter Hahn once 
observed gray fox tracks in the snow leading 
into a cave at Spring Mill State Park. About 
cave entrances, woodchucks, chipmunks, and 
shrews find suitable areas for their burrows, 
or they live in the tumbled rocks lying about. 
(hese are cool retreats in summer. with con- 
siderable protection; thus it is litthe wonder 
that mammals make the most of it 

Dogs evidently enter caves, especially in 
company of man, as I learned one afternoon. 
I had gone to one of the Clifty Caves to band 
bats and near the cave mouth I noticed large 
dog-like tracks in the snow. While | was 
lighting my lantern, a St. Bernard appeared, 
and followed me into the cavern, his progress 
behind me_ being marked by frequent loud 
splashes and an occasional bark. As I stopped 
to examine a cluster of bats far inside the cave, 
my new-found companion ventured on and 
disappeared into the darkness. | soon forgot 
about the animal and retraced my steps back 
to the entrance. Before long, however, I heard 
barks, howls, and splashing sounds coming 
from the cave, then a prolonged period of 
howling, which indicated to me that the dog 
was lost. I re-entered the passage and guided 
my bulky follower to the outside. 

Prehistoric mammal remains have been re- 
covered from some caves and the bones of a 
peccary were removed from a small cave near 
Williams, Lawrence County. The discovery 
of the bones of an ancient white-tailed deer 
has already been mentioned. No doubt there 
are many fossils to be unearthed, but to ob- 
tain them will entail considerable searching 


and hard work. There would seem to be a 


good chance of finding such remains in the 
drier caverns which have chimney-like en- 
trances from the surface. Animals often fall 
into such holes, from which there is no es- 
cape, and over the centuries their bones be- 
come deeply buried in the cave floor. Present 
day animals are also liable to such hazards, 
and more than once we have been momen- 
tarily excited over the skeletal remains of a 
dog. rabbit, cat, or raccoon. 
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What Causes the Holes in Swiss Cheese? 


ROBERT C. GOSS 
Loyola University, New Orleans, Louisiana 


The making of cheese has long been an art 
of preserving milk or a method of producing 
special flavors or physical characteristics. The 
man who first attempted to make cheese is 
lost in antiquity. According to an ancient 
legend though, it was first made accidentally 
by an Arabian merchant. The merchant put 
his supply of milk into a pouch made of a 
sheep's stomach when he set out on a long 
day’s journey across the desert. The rennet in 
the lining of the pouch combined with the 
heat of the sun and caused the milk to separate 
into curd and whey. He found at nightfall 


that the whey satisfied his thirst and the 
cheese (curd) satisfied his hunger and had 


delightful flavor. 

Today there are just 28 basic types of 
cheese. The flavor variations, however, total 
more than 400, each with its own claim to 
individuality. Accidental modifications or 
changes in one or more steps of the cheese 
making process throughout the centuries were 
largely responsible for the dev clopment of the 
different kinds of cheese. 

Cheese is made wherever animals are milked. 
\lost cheese is made from cow’s milk, simply 
because cows are milked more generally 
throughout the world than other animals. Feta 
and Roquefort cheeses are made from the milk 
of goats and ewes respectively, Cheese is 
also made in some countries from the milk of 
other animals, such as camels (Krutt cheese), 
buffaloes (Latticini and Surati cheeses), and 
reindeer (Lapland cheese). 

Ihe ingredients necessary in making all 
kinds of cheese are milk and microorganisms, 
rennet, an enzyme preparation which aids in 
the curdling or coagulation of milk; and salt. 
Microorganisms have two functions in the 
making of cheese; (1) to make the milk acid, 
and ) to aid in the ripening process. The 
microorganisms concerned with cheese mak- 
are the fungi and the bacteria. 


+ 


ing 

No two cheeses are made by the same meth- 
od. The details of setting the milk, cutting, 
stirring, heating, draining, pressing, and ripen- 
ing the cheese are varied to produce charac- 


teristics and qualities peculiar to each kind of 
cheese. These methods attempt to favor the 
growth of the desired kinds of microorgan- 
isms in the proper order. If the wrong kind 
of sequences of organisms are active, abnormal 
cheese will result. 

In the United States all cheeses are divided 
into two groups—natural and_ processed 
cheese. Most cheese is “natural” cheese; that 
is, it is made directly from milk or whey, in a 
few instances as opposed to process ‘cheese 
which is made from a blend or combination 
of one or more kinds of natural cheese. Swiss 
cheese is a natural cheese. 

Switzerland is famous for Swiss cheese, the 
so-called King of Cheeses. Swiss cheese is best 
known because of the holes or “eyes” that de- 
velop in the curd as the cheese ripens. The 
eyes often are 4 to 1 inch in diameter and 
from 1 to 3 inches apart. When the eyes have 
glossy interiors and are regularly formed they 
are supposed to denote Swiss cheese of good 
quality and flavor. A swiss cheese should be at 
least four months old to exhibit the desirable 
stage of ripeness. Ripening is the term applied 
to the changes which take place in flavor, 
body and appearance, when the cheese is held 
under specified conditions of temperature and 
humidity. Ripening is usually characterized 
by a softening or mellowing of the cheese 
with an increase in soluble nitrogenous com- 
pounds and a decrease in acidity. 

Swiss cheese is called Emmentaler cheese 
in Switzerland because it originated in the 
Canton of Bern in the Emmental Valley about 
the middle of the 15th century. It was for- 
merly believed that the atmosphere and grass 
in that mountainous region were essential to 
the dev clopment of the eves. The first Swiss 
cheese in the United States was made about 
1850 by Swiss immigrants, and much of it is 
still being made by ‘their descendants. In the 
United States Swiss cheese is often called 
Schweizer or Sweitzer cheese. 

Switzerland exports only the best grades 
of Swiss cheese into the United States. The 
cheeses are like massive wheels, six inches 
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thick and sometimes four feet in diameter, 
and w eigh from 60 to 220 pounds. 

Swiss cheese is now made in many oth- 
er countries besides Switzerland, including 
France, Denmark, Germany, Italy, Finland, 
Russia, Argentina and the ‘United States. In 
the United States about 50 million pounds of 
Swiss cheese are made each year in Wiscon- 
sin and Illinois, Idaho, Minnesota, Ohio, Utah 
and Wyoming \pproximately 2% of our 
annual milk product ion is used in the making 
of Swiss cheese. 

In the United States we do not eat nearly 
as much cheese per capita as do people in 
some countries. We eat nearly twice as much 
now as 20 years ago, or about 10 pounds (all 
kinds ) per capita per year. This increased 
consumption is the result, at least in part, ot 
improvements made in recent vears in the 
quality and uniformity of many kinds of 
cheese. 

With increased scientific knowledge, es- 
pecially since 1900, has come an understand- 
ing of the bacteriology and chemistry in- 
volved in the making of many cheeses. As 
a consequence, the art of cheese making has 
been transformed into a respected science. 
Prior to 1900, the practices of cheese making 
were closely associated with local conditions 
of climate, agriculture, and habits of the 
people. Today it is possible to control more 
precisely each step in the making process re- 
sulting in the manufacture of a more uniform 
product. 

The characteristic holes of Swiss cheese 
are produced by the liberation of gases gen- 
erated by bacterial action during the process 
of fermentation. Years ago scientific studies 
conducted by the Bureau of Dairy Industry 
of the United States Department of \gricul- 
ture demonstrated that good cheese of the 
Swiss type can be produced in America as 
well as other parts of the world by employing 

1 bacteria “starter.” 

The chief function of the “starter” bacteria 
is to form i. acid. The lactic acid coagu- 
lates the milk or hastens coagulation by ren- 
net, favors sate Tom of whey, and fusion of 
curd particles. It also protects the fermenting 


milk against gas and putrefaction, and favors 
the action of the pepsin and rennet during 
ripening. The pepsin added with the rennet 
plays an important part in the hydrolysis of 


proteins and mellowing of the cheese. Milk 
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for most kinds of cheese must have a low 


bacterial count, so that cultures of the de- 
sired kind of organisms may be added as 
starters and not have too much co npetition 


from other ty pes of microorganisms. 


A “lactic starter’ is used in the manufac- 
ture of Swiss cheese. The starter is made up 
of Streptococcus thermophilus and Lactoba- 
cillus bulgaricus; cultures similar 
used for butter. These particular organisms 
are utilized because they are tO 
at the high temperature (53°C. which the 
kettle is ‘kept during the shells of the curd. 


to the ones 


Che lacto-bacillus and sti ‘eptococcus produce 
lactic acid, which aids in expelling the whey, 
and they probably contribute to the break- 
down of the curd during ripening. 


In the ripenin o of Swiss cheese the propi- 


onic acid bacteria (Propionibactermia sher- 
manii) are active. We know the particular 
genus and species of the various organisms 
used in cheese making, but cheese factories 
guard the particular strains of bac- 
teria used in their cheese. The Propionibac- 
terium ferment the lactic acid present in the 
curd, converting it to 


jealously 


propionic acid, acetic 
acid, and carbon dioxide. The holes of the 
cheese are produced by the accumulated car- 
bon dioxide which causes minute explosions. 
Although the organisms that cause the gas 
holes are fairly well understood by scientists 
and may be 
probable that the atmosphere and pasture of 
the particular region where the cheese is pro- 


introduced artificially, it 1s 


duced have a general influence upon the for- 
lhe characteristic sharp 
flavor is laregly attributable to the formation 
of propionic acid. The eve formation is con- 


mation of the CVes. 


trolled to some extent by regulating the tem- 


perature of the ripening room. This process 


can be formulated as follows: 


C,H.O, yields 2C,H.O. + CoO, + HOH 
Lactic Propionic Acetic Carbon water 


acid acid acid dio ide 


Other microorganisms, usually not added 
as starter but present in the milk and in brine 
baths or on the shelves, aid in the ripening of 
the cheese and espe ‘cially in the development 
of flavor. During the ripening period, the bac- 
teria multiply at a fantastic rate. A half-inch 
piece of cheese may have as few as 100,000 
bacteria when freshly made; 5,000,000 a few 


days later. 
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Report of the Cooperative Committee on the 
Teaching of Science and Mathematics 


Broruer G. Nicuo.as, F.S.C. 
Philadelphia 41, Pennsylvania 


The Spring Meeting of the AAAS Coopera- 
tive Committee on the Teaching of Science 
and Mathematics was held at the University 
of Texas in Austin. The Science Teaching 
Improvement Program (STIP) reported it has 
continued its earlier activities of participating 
with colleges, universities, academies of sci- 
ence and various scientific and_ professional 
organizations in an effort to improve the ofter- 
ings in science and mathematics and to im- 
wove the teaching of these subjects in the 
schools. The four STIP centers at the Univer- 
sity of Nebraska, University of Oregon, Penn- 
svivania State University, and University of 
Texas report that their activities in the co- 
oper: ating high schools have produced gratify- 
\t present an evaluation of the 
entire progr am is under way. FE fforts are being 
made each of the centers to secure local 
ieee for the work next vear. To date, only 
the University of Texas has been successful 
in this regard. 


ing results. 


The Mideast Regional State College Con- 
ference on Science and Mathematics was held 
in Washington, D. C., under the sponsorship 
of STIP. The purpose of the conference was 
to bring together representatives of the mathe- 
matics and science faculties of state colleges 
in order that they might have an opportunity 
to exchange ideas with others concerning cur- 
rent developments in science and in better 
teaching of science. brief report was 
published in Science while a series of more 
extensive reports in School Science and Mathe- 
matics started with the June, 1958, issue. 

During the academic year 1958-59 STIP is 
cooper: ating in a program to provide science 
instruction through open circuit television to 
the fifth and sixth grades of seven school Sys- 
tems in the Washington metropolitan area. 


Cooperative COMMITTEE 


Sons, New York. 1948. 
Sanders, G. P. Cheese Varieties and Descriptions. 
U.S.D.A. Handbook No. 54, Washington, D.C. 
December 1953. 


La Salle College 


Preliminary conversations have been held 
with representativ es of the Carnegie Corpora- 
tion about a proposal for the extension of 
STIP for three more years. In the new pro- 
posal there are included a number of new 
items under the heading of educational experi- 
ments. Also requested are funds for a more 
comprehensive semi-annual News Letter and 
for several conferences each year. In the new 
prope sal it is recommended that AAAS assure 
a responsibility for “balance” in the science 
curriculum. Some agency should assume the 
responsibility for providing balance among 
the sciences and level of instruction in elemen- 
tary, secondary and college programs. 

It was reported that the Traveling High 
School Library Program is to be quadrupled 
next vear, with 800 schools participating. A 
comprehensive book list of science books for 
secondary school and community libraries has 
been ready for distribution since September, 
1958. 

The Subcommittee on Accreditation and 
Teacher Certification distributed a_prelimi- 
nary draft on “Recommendations for the 
Preparation of High School Teachers of Sci- 
ence and Mathematics.” This report makes 
specific recommendations for each of the fields 
of science and mathematics taught in the 
schools. The section on biology was prepared 
by the National Association of Biology Teach- 
ers. Since the complete report of the sub- 
committee is scheduled for publication in 
Science, the recommendations on the prepara- 
tion of biology teachers will not be presented 
here. However, 1,000 copies of the part of 
the report were distributed at the annual 
conference of the National Commission on 
Teacher Education and Professional Stand- 
ards, held at Bowling Green, Ohio, June 24-28, 
1958. 
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The Subcommittee on the Improvement of 
College Teaching discussed and recommended 
the following topics: (1) exchange of teach- 
ing personnel for a semester of academic year; 
(2) inter-institutional visits; (3) a special doc- 
toral degree for college teaching; (+) competi- 
tion for non-teaching assistantships rather than 
merely “handing out” such grants; (3) means 
of promoting wider acceptance of good teach- 
ing ability as a serious consideration for pro- 
motion in rank, and (6) how to hold good 
staff members against non-teaching offers. The 
subcommittee is now studying the nature of 
a recommended program for a special doctor- 
ate for college teachers. 

The Subcommittee on Films recommended 
that a selected and annotated list of science 
films be prepared for distribution to science 
teachers. Also, it was recommended that sug- 
gestions for desirable new film productions be 
gathered and pub lished. 

The Subcommittee on Science 


Junior 
Colleges made several observations in connec- 
tion with the problem of staffing science de- 
partments in junior colleges. First, prestige is 
often more import ant than salary so far as 
recruitment for faculty positions is concerned. 
Second, junior college teachers require state 
certificates in only a few states and, third, the 
teaching load is usually high for junior college 
teachers. 

Considerable time was devoted to a 
sion of the need for a basic study of the role 
and purpose of secondary school courses in the 


discus- 


sciences and mathematics and of the problems 
of articulation between high school and col- 
lege courses in the sciences and mathematics. 
It was eventually proposed that the AAAS 
undertake this study. 

Other matters discussed included a reported 
move in California to issue a general certificate 
which would allow a teacher to teach any 
general subject at any level—ele- 
mentary, secondary, or junior college. A sug- 
gestion was made as the AAAS propose to 
NSF that a conference of the directors of sum- 
mer institutes for elementary science super- 


(academic ) 


visors be held to consider the content of these 
institutes. Another suggestion was made that 
a program of summer fellowships be instituted 
that would allow high school teachers to work 
on problems of their own, either along the 
lines of research or in the field of science 
teaching 1g. 


December, 1958 


BIOLOGY IN THE NEWS 


BROTHER H. CHARLES, F.S.C. 


Tropic INseers, Lin- 
November 3, 1958, pp. 


Rainpow REALM OF 
coln Barnett, Life 
54-70 
Another wonderful collection of color pic- 

tures of Darwin’s World of Nature series, 

You will want at least two sets. 

\ligratne, Dr. Walter C. Alvarez, Good 
Housekeeping, November 1958, pp. 18, 
166-168 
Headaches are all too common. This ar- 

ticle discusses factors which increase the 

severity of certain types of sick headache and 
what to do about them. 

Ararost Everysropy Hares Br’er Crow, Ru- 
fus Jarman, Saturday Evening Post, No- 
vember 1, 1958, yp. 28-29, 57-62 
Should crows be destroyed? This article 

furnishes much interesting information about 

crows. It should stimulate a lively discussion. 

Hunrer’s Greatest Perit, Paul Schubert, 
Saturday Evening Post, October 25, 1958, 
»p. Q5-98. 

So-called sportsmen who shoot at almost 
anything which moves, spoil hunting for the 
rest of us. \ good articie to set off lively dis- 
cussion on gun safety. 

How to Buy a Huntixe Doc, Herm David. 
Outdoor Life, November 1958, pp. 63-67, 
102-106. 

Want to buy a dog? Here’s the straight 
dope on where to look and what to look for 
when choosing the dog that will be ideal for 
vou. 

Derk Do Make Mistakes, Byron W. Dal- 
rvmple, Sports Afield, Nov ember 1958, pp. 
40-43, 91-94, 

\ nontechnical discussion of the supposed 
and actual intelligence of deer and how we 
may outsmart them. 
| Live Wirn Deer, Francis F. Sell, Outdoor 

Life, November 1958, pp. 35-39, 91. 

\ careful observer with plenty of experi- 
ence refutes several widely accepted beliefs 
about deer habits. 

Pure We Live Wrru, Rita Vandi- 
vert, Saturday Evening Post, October 18, 
1958, pp. 38-39, 114-118. 

What one 
about certain animals as her husband photo- 
graphed them. What they raised in a city 
apartment may surprise you. 


photogr apher’ s wife learned 
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Key to the 


Identifieation of Acorns 


RICHARD HEADSTROM 
Canton High School, Canton, Massachusetts 


Apart from their practical value as a source 
: food to our wildlife, acorns are of interest 

» the student of nature by serving to illus- 
trate variation in fruit and as a means of 
identify ing the different species of oak trees. 
To most of us an acorn 1s simply an acorn, 
and seemingly one acorn is much like an- 
other. Actually, these nuts are quite variable 

n shape and size, in the appearance of the 
a and in other features. These various 
characters have been used in setting up the 
following key for the convenience of those 
who may desire to identify the different 
species of oaks. 

[he oaks are divided into two groups: the 
white oak group and the black oak group. 
[here are a number of structural differences 
that differentiate the members of these two 
groups, but the one with which we may be 
concerned is the fact that the acorns of the 
black oak group take two years to mature. 
Hence, any acorn found on the twigs of an 
oak during the winter or spring must ob- 
viously belong to the black oak group. How- 
ever, it must be borne in mind that since the 
nuts are not mature the description of the nuts 
is not fully applicable and the determination 
must therefore be made essentially on cup 
characters. 

KEY TO AC ORNS 
I. Shell of nut smooth inside; scales of cup more 
or less thickened at base giving a knobby ap- 
pearance to surface of cup. 

A. Cup cup-shaped. 

a. Upper scales of cup with thread-like out- 

growths forming a fringe to cup. 

|. Cup: thick, hemispherical to top- 
shaped, enclosing from 1/3 to entire 
nut; scales pale woolly with pointed 
tips, tips of upper sc: ales prolonged into 
more or less distinct fringe. 
Nut: ovate to oval, 1/2 to 2. inches 
long; apex rounded or depressed; 
brown; covered with a pale down. 
Kernel: white, sweet. 
Nova Scotia to Manitoba, south to 
western Massachusetts, Kentucky and 
Texas. 


( 
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aa. Upper scales of cup not forming a dis- 
tinct fringe to cup. 

(1) Acorns long-stalked. 


or ACORNS 


2). 


l. 


Bur Oak 
Mossy-cup Oak 
(Quercus macrocarpa ) 


Cup: thick, enclosing about 1/3 of 
nut; scales pale woolly, tips at rim of 
cup enlongated, narrow, awn-pointed. 
Nut: ovate to oblong, 1 to 1 1/2 inches 
long, apex covered with pale down, 
rounded or pointed; light chestnut. 
Kernel: sweet, edible, ripe in October. 
Southern Maine to Ontario, Minnesota 
and southward. 

Swamp White Oak 

(Quercus bicolor) 
Cup: thin, with tapering base, en- 
closing 1/3 of nut; scales small, closely 
overlapping. 
Nut: small, pointed, 1 inch long; very 
dark brown. 
Kernel: not edible, ripe in October. 
Along the coast from Virginia to Flor- 
ida and Texas. 

Live Oak 

(Quercus virginiana) 
Acorns short-stalked or sessile. 
Cup: somewhat shallow, enclosing 1/3 
to 1/2 of nut; scales rather thin and 
flat, only slightly knobby, pale woolly; 
reddish brown. 
Nut: ovate to oblong, 1/2 to 1 inch 
long, generally curved with pale down 
at apex; reddish brown, sometimes 
striped with darker brown. 
Kernel: sweet. 
Massachusetts to lowa, Nebraska and 
southward. 

Post Oak 

(Quercus stellata ) 
Cup: thin, nearly enclosing nut; scales 
rugged, pointed. 
Nut: flattened, broader than long, about 
1 inch in diameter. 
Kernel: not edible. 
New Jersey to Indiana, Missouri and 
southward. 

Overcup Oak 

Swamp Post Oak 

(Quercus lyrata) 
Cup: flat-bottomed, lined with down, 
enclosing 1/3 of nut; scales appressed, 
hard, acute. 
Nut: ovoid, pointed, twice as high as 
cup, 1 to 1 1/2 inches long; bright 
brown. 
Kernel: sweet, edible, ripe in October. 
Delaware to Missouri and southward. 


Basket Oak 
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Cow Oak 

(Quercus Michauxii) 
Cup: thin, rather shallow, enclosing 
about 1/2 or less of nut; scales small, 
appressed, pale brown, woolly, the 
brownish tips of sometimes 
forming a slight fringe at rim of cup. 
Nut: broadly ovate to oval, 1/2 to 1 
inch long, narrow and rounded at pale, 
downy apex; light chestnut brown. 
Kernel: sweet, edible. 
Vermont to Delaware, along the 
mountains to northern Alabama, west 
to Minnesota, eastern Nebraska and 
Texas. 


scales 


Yellow Oak 

Chestnut Oak 

Chinquapin Oak 

(Quercus Muhlenberg ) 
Cup: thin, deep, enclosing 1/2 or more 
of nut; scales loosely overlapping, pale 
woolly, red-tipped, thinner toward rim. 
Nut: oval, shiny, apex blunt-pointed 
and covered with pale down, 1/2 to 
3/4 inch long; light chestnut brown. 
Kernel: sweet, edible, ripe in October. 
New Hampshire to Minnesota and 
southward. 

Dwarf Chinquapin Oak 

(Quercus prinoides ) 
Cup: thick, deep, enclosing 1/3 or less 
of nut; hard, stout, reddish 
brown, woolly. 
Nut: oval to ovate to nearly cylin- 
drical, variable in size and _ relative 
thickness, 1 1/4 to 1 1/2 inches long; 
from three times to less than twice as 
long as broad; shiny; light chestnut 


les 


brown. 
Kernel: not sw io scarcely edible, ripe 
in October. 
Southern Maine to Ontario and south- 
ward. 

Chestnut Oak 

(Quercus Prinus) 


B. Cup saucer-shaped, hemispherical. 


b. 


Scales of cup white woolly. 


Cup: shallow, thin, enclosing about 
1/4 of nut; scales closely 
with short, blunt tips becoming thinner 
and flatter at rim of cup. 

Nut: ovoid to oblong, rounded at apex, 
shiny; 3/4 inch long; light chestnut 
brown. 

Kernel: sweet, edible, ripe in Septem- 


a ppressed 


ber. 
Southern Maine to Ontario, Minnesota 
and southward. 

White Oak 


(Quercus alba) 


December, 1958 


II. Shell of nut hairy inside, scales of cup broad 


and 


thin. 


A. Cup cup-shaped, top-shaped. 


a. 


aa. 


Scales closely overlapping. 


Cup: thin, constricted at base, enclos- 
ing 1/3 to 1/2 of nut; scales thin; light 
reddish brown; slightly downy; tips of 
scales at typically 
gainst the nut. 

Nut: oval to oblong, variable in shape; 
1/2 to | inch long; light reddish brown; 


appressed a- 


occasionally striate. 
Kernel: pale vellow, slightly bitter, not 
edible, ripe in September and October. 
Southern Maine to Ontario, Minne- 
sota and Nebraska south to North 
Carolina and Illinois 

Scarlet Oak 

(Quercus coccinea) 
Cup: thick, more or less constricted 
at base, enclosing about 1/2 of nut: 
scales reddish brown, slightly downy, 
thin, tips or upper scales fe rming ‘a 
fringe-like border to cup. 
Nut ovate to 


varving in 
shinv; 1/2 inch long; light 


spherical, 
shape; 
brown, generally 
tudinally striate. 
Kernel: bitter, ripe in October-Novem- 


more or less longi- 


ber. 
New England to Ohio and Kentucky. 
Bear Oak 
Black Scrub Oak 
(Quercus ilicifolia 
Scales loosely overlapping. 
Cup: thin, more or less constricted at 
base, enclosing 1/3 to 1 
thin, light reddish brown, finely wool- 


of nut; scales 


lv, closely overlapping at base, loosely 
pping 


above, with free tips horizontally 


wrinkled and forming a loose more or 
less spreading fringe-like border to cup. 
Nut: ovate-oblong, variable shape, 
frequently coated with soft down, 1 
to 1 inch long; light reddish brown. 
Kernel: vellow, bitter, not edible, ripe 
in October. 
Southern Maine to 
and southward. 

Black Oak 


(Quercus velutina 


western Ontario 


B. Cup saucer-shaped. 


b. 


Scales closely overlapping. 


Cup: flat, shallow, thick, rim somewhat 
constricted, enclosing about 1/5 of nut; 
scales thin, reddish brown, shining not 
at all or but slightly hairy. 

Nut: ovate to cylindrical, with broad 
base and narrow, rounded apex, 3/4 
to 1 1/4 inches long; dark chestnut 


Ve 
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brown. 
Kernel: pale yellow, white, slightly 
bitter, not edible. 


Maine to Georgia and Tennessee, west- 
ward to Minnesota and Kansas. 

Red Oak 

(Quercus rubra) 
Cup: thin, enclosing only base of nut; 
scales thin, slightly ‘dow ny, ovate, light 
reddish brown, darkest along margin. 
Nut: nearly hemispherical, w ider than 
long and generally wider than cup; 1/2 
inch long; light brown, often striate. 
Kernel: pale yellow, slightly bitter, not 
edible, ripe in October. 
Massachusetts to Virginia 
Kansas and Arkansas. 

Pin Oak 

Swamp Spanish Oak 

(Quercus palustris ) 


west to 


Cup: thin, sometimes deep, often en- 


closing 1/2 nut; scales reddish brown, 
downy. 
Nut: globular to oblong; 1/2) inch 


long; pale orange brown. 
Kernel: bitter, not edible, ripe in Oc- 
tober. 
New Jersey to Florida and from south- 
ern Indiana to Missouri and Texas. 

Spanish Oak 

(Quercus falcata) 
shallow, about 1/4 of 
nut; scales fine. 
Nut: globular, 1/2 inch long. 
Kernel: very bitter, ripe in October. 
Delaware to the Gulf and from Ken- 
tucky and Missouri to Texas. 

Water Oak 
(Quercus nigra) 

Cup: shallow, enclosing 1/2 to 1 1/3 of 
nut; scales light red brown, downy, 
rounded or acute at apex. 
Nut: almost spherical, pointed; 1 
2/3 inch long; reddish. 
Kernel: very bitter, ripe in October. 
Pennsylvania to Georgia, west to south- 
ern Wisconsin, eastern Nebraska and 
\rkansas; locally eastern Massachusetts. 

Laurel Oak 

Shingle Oak 

(Quercus imbricaria) 
shallow, enclosing base of 
scales dark reddish brown, 
ovate, hairy. 
Nut: half-sphere, downy, 1/2 
diameter; pale yellow brown, 
times striate. 
Kernel: Orange-yellow, very bitter, ripe 
in October. 
Straten Island, 


Cup: enclosing 


2 to 


nut 
thin, 


Cup: 
only; 


inch in 
some- 


New 


York to 


Florida, 
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west to Kentucky, Missouri and Texas. 
Willow Oak 
(Quercus phellos) 


The Sensitive Plant 


THOMAS P. BENNETT 


Florida State University, Tallahassee, Florida 


One of the stranger members of the plant 
kingdom provides the resourceful biology 
teacher an excellent subject for some intro- 
duction to botany. The Sensitive Plant, as 
Mimosa pudica is often called, is a small her- 
baceous plant which grows wild along the 
coastal plains from Florida to Texas. The 
plant is characterized by a leaf w hich con- 
sists of from two to four leaflets, called pin- 
nae, attached to the petiole. The pinnae are 
in turn made up of leaflets called pinnules. At 
the base of the pinnae and the pinnules are 
small swellings called pulvini. These struc- 
tures are intimately associated with the re- 
sponse of the plant to stimuli. 

The Sensitive Plant differs from most plants 
in that it has the ability to give a visible re- 
sponse to mechanical shock, “electricity, tem- 
perature changes, chemical agents, light and 
other stimuli. The visible res ponse consists of 
a number of distinct movements of the plant 
foliage. If the stimulus is not very, great the 
pinnules bend toward the tip of the pinna 
and fold together. If the stimulus is increased 
the pinnules will fold together from the apex 
to the base of the pinna, then the leaflet may 
droop. If the stimulus is sufficiently strong its 
influence may be carried from the summit to 
the base of the plant. The visible response oc- 
curs approximately 0.075 second after stimula- 
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tion. Ihe response is complete in a little more 
than than one second and recovery from the 
response occurs in eight to twenty minutes. 
Early investigators believed that the Sen- 
sitive Plant possessed a nervous system analo- 
gous to that of an animal. This is no longer 
believed, but it is thought that the response 
involves a physio-chemical network. The cen- 
ter of the response mechanism is. certain 
gy tissue, the pulvini. When the end of 
the leaf receives a stimulus, the cells of the 
leaf and petiole transmit the stimulus and the 
pulvini bring about the visible response. The 


spon 


visible response is due to the excretion of 
water from the spongy tissue. This loss of 
water causes the pulvini to become flaccid, 
and thus, the structure, e.g., the petiole, which 
the pulvini have maintained in an erect po- 
sition, is allowed to droop. When the stimu- 
lus is discontinued the cells of the pulvini re- 
absorb water and once again become rigid « 
turgid. This action completes the character- 
istic “visible response” cycle. 
ments of water are known as turgor move- 
ments and the pulvini are special organs for 
varying turgidity. 

The Sensitive Plant also gives a vivid dem- 
Che plant’s 


These move- 


onstration of “sleep movements.’ 
foliage, which has been display ed in an ex- 
panded state during the day, begins to col- 
lapse when it becomes dark. The nocturnal 
position is very much as that which the plant 


assumes during the day when a_ suitable 


stimulus is applied. 

There are many interesting 
which can be made with the Sensitive Plant; 
e.g., the effect of light of different wave 
lengths on sleep movements, the effect of 
various chemical anesthetics on response time, 
the effect of temperature on response time, 
the determination of the threshold of response, 
etc. Experiments such as these require a 


experiments 


December, 1958 


minimum amount of equipment and provide 
experiments for the 
As classroom demon- 
the dyna- 
plant as well 


an excellent series of 
more interested student. 
strations they vividly demonstrate 
mism that pervades all life, 
animal. 


Note: Mimosa pudica seeds can be obtained 
from: General Biologic: al Supply House, 8200 
South Hoyne Ave., Chic ago 20, | I. 


Books 


PRINCIPLES OF RESEARCH IN AND Mepicrne, 
Dwight J. Ingle, 123 pp., $4.75, J. B. Lippincott 
Company, Philadelphia, 1958. 


A useful book to remind experienced researcher 
and student experimenter of the care and pre- 
cautions which must be taken in biological re- 
search. Reviews the essential steps of the methods 
necessary for careful scientific experimentation 
and lists the assumptions, fallacies, and prec autions 
involved. All this is presented in an easily readable 
form for both expert and novice. 


Scuoot Science: A SouRCEBOOK 
FOR THE BrotogicaL Sciences, Evelyn Morholt, 
Paul F. Brandwein, and Alexander Joseph, 
506 pp, $6.75 Harcourt, Brace and Company, 


New York, 1958. 


[his is in every sense of the word “source- 
book” for the biological sciences. Only one 
section is devoted to a treatment of methods 
and classroom procedures. The great bulk of the 
book is a series of laboratory exercises and sug- 
gestions for the major units in biology. There 
is also an extensive bibliography of books, films, 
filmstrips, and other teaching aids. A detailed 
index makes this quite usable as a handy refer- 
ence book. The illustrations are unusually good. 


\n unusually excellent pamphlet is avail- 
able from the United States Department of 
\griculture on plant regulating chemicals. 
\lany are described with full 
explanations for each. The pamphlet will be 
quite useful for high school as well as college 
teachers of biology. Students will find it an 
excellent source for innumerable projects. It 
may be ordered by w riting the Superinten- 
dent of Documents, U. S. Government Print- 
ing Office, Washington 25, D. C. It is Ag- 
riculture Handbook No. 126, Unired States 
Department of Agriculture. The title is “Test 
Methods with Plant Regulating Chemicals,” 
by John W. Mitchell, George A. Livingston, 
and Paul Marth. The price is 40 cents. 


experiments 
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Planning Your Science Fair? 


JOHN M. YOUNGPETER 
Pontiac Central High School, Pontiac, Michigan 


WHY HAVE A SCIENCE FAIR? 

At the annual AAAS meetings held in Indi- 
anapolis, December, 1957, several of our lead- 
ing scientists stated bluntly that America’s lag 
in output of scientific research is not due to 
the fact that we are not spending enough 
money on research or that we lack adequate 
equipment. No, it appears to be a much more 
deeply-rooted problem than either of these. 
It is rather the type of science students which 
we are producing! Even many of the students 
in our outstanding research institutions lack 
the two primary qualities required by research 
~PATIENCE and CURIOSITY. Students are 
unwilling to spend the amount of time re- 
quired to fully investigate questions which 
they may have. Further, they are too willing 
to accept all of the presently written materials 
unquestioningly. 

With these unfortunate facts in mind, we 
in education must re-evaluate our approach, 
both from the student and instructional levels, 
and ask, “Where and how are we failing to 
stimulate the imagination possessed by chil- 
dren before they reach the age level w hen they 
may take scientific courses?” and “How can 
we develop greater patience and curiosity in, 
especially, those more talented in these fields?” 
It is clearly obvious that their social “graces” 
are not being neglected. Now we must turn 
our energies and attention to that job of train- 
ing our students to meet these real require- 
ments of successful living—primarily appreci- 
ating, wondering, and ultimately wanting to 
investigate the world in which we live, rather 
than taking all for granted. 

If a student is willing to make himself be- 
come adequately interested in any problem 
to set up a public display and to do it in such 
a way that it is informative to all who view it, 
he, then, is developing toward this goal. 

These are the benefits which a science fair 
can render: informing the public; stimulating 
the interest and imagination of the student; 
and contributing to the development of his 
patience and curiosity. 
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The Next Step 

Having decided to attempt a science fair 

presents problems of housing the projects. This 

can be easily overcome by obtaining the use 
of the gymnasium, cafeteria, or science labs. 
Many times tables are av ailable in the cafeteria 
or various classrooms which can be used for 
the display of the projects. 

Every occasion such as this, especially when 
entrants are participating from outside your 
town school, will require a few rules to keep 
operations on par. These need be few and un- 
involved. Below listed is the set of rules by 
which the Pontiac Science Fair successfully 
operates. Yours may be similar. ; 


Science Fair Rules: 


1. The Fair is open to all students in Oak- 
land County schools regardless of grade 
level. 

A student may enter not more than two 

projects. 

No group projects will be accepted for 

judging, although they are invited to be 

displayed. 

4. A registration fee of 25¢ per entrant will 

be charged. 

Projects must be set up by 5:30 p.m. on 

Friday, March 14, and must be permitted 

to remain on display until 2:45 p.m. on 

Saturday, March 15. 

6. Judging will begin on Friday at 6:00 p.m. 

Students are expected to be with their 

project at the time it is viewed by the 

judges if they expect to receive the most 
possible points which the project deserves. 

The decisions of the judges will be final 

in all cases. 

8. Projects should be so planned to include 
supports, etc., making it unnecessary for 
the project to be leaned or taped to the 
wall. 

9. Projects must be removed from the gym 
by 3:30 p.m. on Saturday, or the Science 
Fair Committee will assume no responsi- 
bility. 
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10. Results of the judging will be made public 
on Saturday morning. Grand prizes will 
be announced at the presentation of 
awards. 

ll. REGISTRATION MUST BE COM- 
PLETED BY NOON THURSDAY, 
\MIARCH 13, to assure the entrant of dis- 
play space. 


After these preliminaries, a certain amount 
of publicity is necessary not only in the 
schools affected, but in the community in gen- 
eral. The public will come to view such a 
show if they have the proper information. An 
attraction not to be overlooked is the obtain- 
ing of free or inexpensive science movies to be 
shown at a featured Science Theatre which 
can run simultaneously with the project dis- 
playing. It is well to keep in mind that movies 
should be obtained for all age levels and all 
science interests. It is wise to prepare a movie 
schedule (with running 
announced. 


times, etc.) to be 


Project Planning 

One of the major problems arising at this 
point will be suggestions for projects for those 
students who have not the imagination to find 
their own. It is a worthwhile expenditure of 
time during re 
students to make 
titles. Then, 
easily go through the lists, 
organizing the titles into a 
duplic ited or print od for general distribution. 
Following is a very short list of the type of 
titles which one will collect in this w ay. 


‘gular classes to ask each of your 
1 list of ten or more project 
a niet or the instructor can 
categorizing and 


1 list which can be 


MODELS—solar systems in clay, 
clay models of flowers. prehistoric 
leaves; internal anatomy of animals; cells in 


istic, etc. 


3-D; teeth; the eve; the atom; clouds of 
cotton. 
CHARTS—on diseases; body functions, such 


as the digestive process; types of environ- 
ments; adaptations of animal feet, teeth, skin, 
methods of protection, 
fish; the elements; atomic energy; commu- 
nity water supply or sanitation; soil and 
water controls; plant leaves; seed dispersal; 
life history of a guppy, elephant, a moss, etc. 


COLLECTIONS — sea 


common birds or 


shells, leaves, insect, 


types of wood and uses, spices, types of 
skulls, foot 


tools and uses, rocks, seeds, 
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prints, electrical switches, ropes, cloth, kinds 
of soils, etc. 

EXPERIMENTS — growing plants, keeping 
aquaria or terraria; making water from gases; 
sound and its peculiarities; lioht, etc 

DEMONSTRATIONS~—a working model of 
a volcano; a telegraph key; switches; animal 
learning experiments in mazes; comparing 
mixtures and compounds, proving theorems 
by 3-D; light and its relation te plants or 
animals: how heart 
animals by tape recording, etc. 


bread rises; beats of 

These few suggestions are only offered to 
help your Imagination get started. 

Among other sources, of course, include the 
books on science projects published by Science 
Clubs of America (write: Science Clubs of 
America, 19 N. Street, N.W., Washington 
6, D. C., for Sponsor Handbook, project books, 

After the project topic has been chosen, 
there are a number of things which the novice 
science fair entrant will benefit by following. 

Points the students should keep in mind 
p and displaying the 


while planning, setting u 
work are: 

Keep the judging criteria in mind as you do 
your display, 
most Import: int part of itis what YOU gain in 
increased knowledge 


but alw ays keep in mind the 
e, interest, and experience. 
Use your imagination to organize a clever 
and unique display. \lake 


pr ssible. 


eve-ci if 


Use all sources, books, pamphlets, erc., 
become acquainted with your subject. 

Be certain that your project follows the sub- 
ject chosen and is well developed . . . not too 
much, not too little. 

It should tell the 
title. 

Will it tell someone who knows NOTH- 
ING about your subject something? 


“storv”’ indicated by the 


[ake all the tools, tape, extension cords, etc.. 
which your display will require. Remember— 
it is YOUR project, not that of the Science 
Fair Committee. 

\fter workin Ig hard on a good display, the 
student must take all precautions when pre- 
paring to transport it to the place of display. 

Careless planning in packaging of delicate and 
breakable parts can ruin months of 
Usually, even the larger projects can be effi- 


ciently and concisely packed, if enough time 


W ork. 
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This project which was on display at the 1957 
\AAS meeting, is the work of Ronald Hoekman 
of Pontiac. It is entitled “Evolution of the Verte- 
brate Heart” and illustrates well how a project can 
instruct those who know little about the theme. 
Here Ronald uses well prepared posters of explana- 
tion to unify the clay models which show internal 
and external structure and the actual specimens. 
This is all mounted on a plywood blackboard. (Photo 
by Bob Tenny) 


and planning is given to this phase. 

For the sake of organization and judging , 
is advisable to plan various divisions in the 
set-up of the fair. At the outset, one need in- 
clude only; elementary science, gene! ral science 
(grag ides 7g. biology, chemistry, phy SICs. 

Phe judges and viewers will be aided if the 
registration ticket with the project tells them 
the age, grade level, and science course work 
of the entrant. 

Ribbons should be sufficient award for the 
except for grand prizes in the various 
\ grand prize is aw arded at Pontiac 


rating, 


divisions. 


New Drugs 

\ new champion is hopefully being primed 
to meet the challenge of the dreaded Staphy- 
lococcus—now roaming at large in many hos- 
pitals where it has become resistant to anti- 
Lhe hope is based on the synthesis 
of a new class of compounds called sulfony! 
hydrazones, according to a report by Dr. Ben- 
jamin H. Gross, research chemist of Chattem 
Chemicals, Chattanooga, Tenn. Some com- 
pounds of this series have been shown in labo- 
ratory tests to be more deadly toward Staphy- 
lococcus and Streptococcus ‘bacteria than the 
well known sulfa drugs, Dr. Gross said, 

Investigation has shown that the new drugs 
act on the bacteria in a way entirely different 
from that of the sulfa drugs, and this dis- 
covery supports the idea that they may kill 


biotic a 
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This project “Comparison of Plant Growth” done 
by Richard Serwin of Pontiac required 8 feet of 
display space, yet it was compactly fitted into few 
selected cartons. With this proper packing none 
of the many bottles or plants were damaged or 
broken while transporting the display to Indianapolis 
for the AAAS meeting in December, 1957. (Photo 
by Bob Tenny) 

only in those divisions in which the judges feel 
one project is especially outstanding. Then, 
the winner is given his choice of a reference 
book in the major field of his interest. The 
financing of the book awards, if not possible 
through the school, may be undertaken as a 
project of a local Kiwanis, Rotary or Medical 
Society. 

By giving reference book awards, properly 
inscribed to the winner, emphasis, is placed 
on the excellence of academic achievement. 

By providing those winners with these 
references, they will be able to further dev elop 
their interest, furthering one of the purposes 
of a science fair. 


bacteria which have become resistant to the 
sulfas, he asserted. 

Following the discovery of sulfanilamide in 
1934, research chemists began in intensive ef- 
fort to develop new variations of the sulfa 
drugs for use against the great number of 
bacterial infections, the speaker commented. 

It was soon found that the synthesis of drug 
variations enables physicians to keep only a 
step ahead of the bacteria, which often have 
the disconcerting ability to dev clop resistant 
forms, immune > the effect of the new com- 
he explained. 

“These bacteria include the familiar menace 
Streptococcus as well as the Staphylococcus, 
which has received so much publicity recently 
following the discovery that it often dev elops 
resistance to the antibiotics. 
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Some Information About the Biology Applicants 
for NSF Institutes at the University of 
North Carolina 


VICTOR A. GREULACH 
Co-Director, NSF Summer Institute, University of North Carolina 


A few facts about the training, teaching as- 
signments and characteristics of teachers who 
applied for work in biology in the 1957-58 
Academic Year Institute and the 1958 Summer 
Institute at the University of North Carolina 
may help characterize the type of teacher de- 
siring Institute training.* 

The number of ipplic: ants for biology train- 
ing was 14! in the Academic Year and 183 
in the Summer, and 17 and 25, respectively, 
were granted stipends. The summer applicants 
consisted of 117 teachers and 66 
general science teachers, 30 of the biology 
assl igned to biology only. The 

applic: ants included 24 gen- 
biology teachers, 
The Sum- 
39.8 years 


biology 


teachers being 
Academic Year 
eral science teachers and 117 
19 of them biology only. 
mer applicants had a mean age of 
and a mean of 11.5 years teaching experience, 
while the compar: able figures for the Year ap- 
plicants were 33.9 and 5.3, respectively. While 
44 of the Summer applic ants had a masters 
degree, only 12% of the Academic Year = 
plicants had secured this degree. Only 26‘ 
of the masters degrees held by Summer a 
plicants were in biological fields, the re- 
mainder of the degrees being largely in educa- 
tion, the a figure for winter ap- 
slicants being 29° 

Table I lists ny mean number of courses 
(both under-graduate and graduate) which 
had been taken by applicants for the Institutes. 
The generally poorer training in botany than 
in zoology is evident, as is the extensiveness 
of course work in education. Only 2% of 
the biology teachers applying for the Aca- 
demic Year Institute and none of those apply- 
ing for the Summer Institute completely 


*This information was secured from the NSF 
Institute application forms. The complete report, 
including detailed tabular data, is available without 
cost from the Institute of Natural Science, Venable 
Hall, University of North Carolina, Chapel Hill. 
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lacked college courses in biology. About 21% 
of the Academic Year applicants and 14% 
of the Summer applicants had taken over 
10 biology courses. Some 10°: of the Summer 
applicants and 20 of the Year applicants 
who teaching biology had taken no 
botany courses, the general sci- 
ence teachers being 30 and 24%, 
tively. 

Of the biology teachers applying for the 
Summer Institute, 43° had an undergraduate 


were 
figures for 


respec- 


major in biology, 0%, each in botany or zo- 
ology, 32 in other sciences or science in 
general, and 2!% in other fields than science 


(including 6 in education). 

[he Summer applicants 
average of 2.0 education 
scientific or education societies, and 
read an average of 1.3 educational periodicals 


belonged tO an 
societies and 1.2 
science 
and 2.3 scientific periodicals, but the years 
applicants read an average of only 1.3 sci- 
entific periodicals as co mpared with 1.9 edu- 
cation periodicals. However, among the 
Summer applic: ints 53 had no scientific or 
science education society 


30% read no scientific periodicals, the mem- 


memberships, and 


gre and reading percentages being brought 
up by relatively rather 
small number of the applicants. 

[he journals read by the Year 
were tabulated and the per cent of - the group 
reading various scientific periodicals are tab- 
ulated in Table II. It is evident that no single 
journal reached a substantial per cent of the 
applic: ints and oa few read any of the sci- 
entific research journals. There was no indica- 
tion as to the extent to which any periodical 
was read and digested. 

In selecting participants from ~— the 
applicants the University of North Carolina 
Institutes followed what is perhaps the most 
Institute practice throughout the 
an effort being made to select 


high figures for a 


applic ants 


common 
country; 1.¢., 


th 
th 
qu 


all 


Ve 

TA 

| A 

Bio 

7 

( 

Ch 

Ph 

: lo 

Ed 

Scl 

4 } Sci 

Na 

| An 

Scl 

SC! 

Jou 

\! | Sci 

Bic 

Mi 

| 

te: 

qu 

kn 

' Pr 

| ha 

wl 

ca 

yur 

th 

les 

su 

oT 

ins 

be 

de 

CO 

CO 

te 

Pr 

| 


Vol. 20, No. 8 THe AMERICAN 


rABLE It. Average Numbers of Courses Taken by 
Applic ants for the Biology Program at the Univer- 
sity of North Carolina Institutes. 


General 
Biology Teachers | Science Teachers 
Field Summer Year Summer; Year 
Biology | 7.1 77 4.7 7.8 
Botany | (1.8) (2.0) (1.2) (2.5) 
Zoology | 335) (3.5) (2.1) (3.4) 
o- | 
Chemistry — } 18 | 
Physics 1.0 —— 
Education 10.0 11.4 
TABLE. Ul. Per Cent of Academic Year Institute 


\pplicants Reading Various Scientific Periodicals. 


Scientific American 15 
Science Teacher 15 
Science News Letter 13 


Nature Magazine 
American B iology Teacher 
School Science ‘and Mathematics 


Science Digest 5 
Journal of the American Medical Assoc. 3 
Science 2 
Biology Research Journals 2 
\iscellaneous scientific or semi-scientific 

periodicals read by less than 2% each 24 


teachers who seemed capable of doing good 
quality work but who were deficient in 
knowledge of the subjects they were teaching. 
Preference was generally given to those w ho 
had been teaching at least three years but 
who still had a substantial portion of their 
career ahead of them. Despite the difficulty of 
judging c apability from the data available, and 
though most participants proved to have even 
less biologic al knowledge than would be pre- 
sumed from their course backgrounds, the 
great majority have been eager and hard work- 
ing students and their rate of progress has 
been exceptional. There seems to be little 
doubt but that the NSF Institute Program is 
contributing greatly to the subject matter 
competence of secondary school — science 
teachers. 


Prenisroric Men, Robert J. Braidwood, 187 pp., 
$1.25, Chicago Natural History Museum, Chi- 
cago, 1957. 

The changing world of the prehistoric man, 
the men themselves, the beginnings of culture, 
the early moderns, the first revolution, the con- 
quest of civilization and the end of prehistory— 
all are presented in a pleasing manner. 
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Scientific Careers and Vocational Development 


USEFUL OPTIC 


EDMUND SCIENTIFIC CO. is cooperating in the 
Science Teaching Program in High Schools and Col- 
leges throughout America, by developing scientific 
teaching aids at low prices. Send for Bulletin 50-AX. 


Just the Thing for Examining Insects, Butterflies 


Fine, American-Made 
Instrument at Over 


50°, Saving 
STEREO 


MICROSCOPE 
~~ Up to 3” Working Distance 


é — Erect Image — Wide 
“SS 3 Dimensional Field 


Now 
fa 
Order Stock No. 85,056-AX $99.50 f.o.b 
3 wt Barrington, N. J 
At 
Stock No. 30,276-AX ‘ $7.50 


Just Right for Bird 
Watching 
7 x 50 MONOCULAR 


j 


$15.00 Postpaid 


Stock No. 50,003-AX 
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Theory, Donald E. Super and Paul B. Bachrach, 
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Teaching High School Science: A Book vf Uethods. 
Paul F. Brandwein, Fletcher G. Watson and Pay} 
E. Blackwood, Dec. 282 
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AL BARGAINS! 


See the Stars, Moon, Planets Close Up! 
3” Astronomical REFLECTING TELESCOPE 
60 to 160 Power - An Unusual Buy! 
Famous Mt. Palomar Type 


PHOTOGRAPHERS! 
A + + + 


Assembled - Ready to Use! Y 


Free wit TAR HART 


Stock No. 85,050-AX $29.95 Postpaid 


ERECT IMAGE LOW POWER MICROSCOPE 
5X, 10X, 20X 
$80.00 Value — Only $19.95 


Extremely sturdy with rack and pinion focusing 
color corrected optics, turnable microscope body 
for inclined view'ng, three different powers, long 
working distance under objectives, sufficient eye 
relief for easy viewing. Made from war surplus 
optical instrument so that yau actually get 
$80.00 of value. Weighs 4 Ibs., 13'' high. 10-DAY FREE TRIAL 
Accessory objectives available for powers of I5K, 30X, 40X 


Stock No. 70,172-AX $19.95 Postpaid 


GET OUR BIG FREE CATALOG No. AX 


Ask for FREE CATALOG No. AX 


ORDER BY STOCK NUMBER .SEND CHECK OR MONEY ORDER. SATISFACTION GUARANTEED! 


_ EDMUND SCIENTIFIC CO., BARRINGTON, N. J. 
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4 f Expertly prepared human histology microscope 
Y, Bag slides. Ten years of experience guarantees un- 
4 TEA surpassed workmanship. Student and instructor 

Mo sets available at low prices. Quantity discounts. 
Special work prepared to order. Write for our 
free list of slides and pamphlet on tissue tech- 
nique. 


BAY HISTOLOGY SERVICE 
409 Roosevelt Way, San Francisco 14, California 


To Serve 


The Busy Biologist 
The Cooperative Advertiser 


Recognizing the pressure of your duties and 
knowing your interests in the products our adver- 
tisers have to offer in the field of biology, you 
need only put checks on the squares below, sign 
the coupon and mail it to Muriel Beuschlein, 
Managing Editor, 6431 S. Richmond St., Chicago 


CONNECTICUT VALLEY BIOLOGICAL 
SUPPLY CO. 
QUALITY MATERIALS—LIVING & PRESERVED 


89 Kent Road Springfield 9, Mass. 


FOR LIVE TRAPS to capture, alive and un- 
hurt, interesting small mammals, which are 
rarely seen, but which are abundantly present 


in your area, write H. B. Sherman, P. O. Box 
683, DeLand, Florida 

BIOLOGICAL SPECIMENS—Alive or pre- 
served, reptiles a specialty. Ray Singleton, 
Interbay Station, Tampa, Florida. 

There is evidence that radioactive fallout 


materials may be concentrated in some bones 
of elderly people to a greater extent than 
previously supposed. This. possibility has been 
supported in part by a limited amount of data 
on the concentration of strontium-90 in the 
bones of 70 to 80 years old, these 
persons having a seemingly higher concentra- 
tion of strontium-90 than the average adult 
of the 40 through 60-year-old group. 


pe rsons 


Experiments show a positive relationship 
between age of skeletal bones and their chemi- 
cal activitv—“‘the younger the bone, the more 
uniform the uptake.” 


“With the advent of nuclear weapons and 
their continued testing, the production of 
radioactive fallout and atmospheric contam- 
ination has become a problem of increasing 
importance. Of prime concern is the con- 
tamination of the food chain by strontium-90 
which is being biologically and bio-chemically 
similar to calcium (one of the chief elements 
in bone), will be ingested and deposited in the 
animal skeleton. The strontium-90 thus de- 
posited becomes a source of internal radiation 
zp may lead to the formation of bone cancer 

1” possibly other diseases in the individual.” 


29, Illinois. 


(1) Bausch and Lomb information 
| Biological Research catalog 
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American Optical 


Carolina Biological 
Clay-Adams 
Denoyer-Geppert 
Difco Laboratories 
Edmund Scientific 
General Biological 
General Biological 
Ginn and Co. 
Graf-Apsco 

D. C. Heath 

Harvard Apparatus 
National Film Board 
A. J. Nystrom 

Testa Mfg. Co. 
Triarch Products 
Unitron Microscopes 
United Scientific 
Visual Sciences 
Ward’s Natural Science 
Welch Scientific 


Ils your regular supplier listed above? 
If not, send us the name and address. 
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literature 
catalog 
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The Double Injected Foetal Pig Is Used in Many 
High Schools to Teach Their Students the 


Facts of Mammalian Anatomy at Low Cost. 


The Biological Research Products Co. has a very good combina- 
tion offer that will save you considerable quantities of your 
sorely needed funds. This offer is the seven- to nine-inch double 
injected foetal pig and the Odlaug dissection guide. These handy 
sized little pigs are packed 4 per wide-mouth gallon jar in a con- 
venient-to-handle carton that also includes 4 manuals. Each car- 
ton complete weighs only 14 pounds. This light weight saves 
considerable freight, too. 


Unit of 4 specimens.............. $ 8.60 
3 Units (Dozen specimens) $ 23.00 
12 Units (48 specimens) $ 92.00 


25 Units (100 specimens) $184.00 


All shipments are made prepaid and the shipping charges will be 
added to your invoice. You get only one bill and that includes 


the pigs, the manuals and the freight too. 


The Odlaug Dissection manual and the 7- to 9-inch double in- 
jected foetal pig is the best buy today. The arteries are injected 
with red latex and the veins are injected with blue latex. 


ALL MATERIAL CARRIES A 100% GUARANTEE. 


BIOLOGICAL RESEARCH PRODUCTS 
243 West Root Street, Stockyards Station 
Chicago 9, Ill. 


A complete set of catalogues will be sent to you on request. 


